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APPLICATION FOR EXTENSION 
OF TERM UNDER 35 U.S.C. S156 


Assistant Commissioner of Patents 
BOX PATENT EXTENSION 
Washington, D.C. 20231 

Dear Sir: 

Alcon Laboratories, Inc. ("Alcon") as authorized agent of the patent owner, Kyowa 
Hakko Kogyo Co., Ltd ("Kyowa"), hereby applies for extension of the term of United States 
Patent No. 5,116,863 

BACKGROUND 

Alcon is the exclusive licensee of U.S. Patent No. 5,116,863 in the field of 
ophthalmology by virtue of a license agreement effective as of July 27, 1993. With the 
consent of Kyowa, Alcon applied for and received United States Food and Drug 
Administration (hereinafter "FDA") approval for the commercial marketing of a new 
ophthalmic drug product known as PATANOL™ (olopatadine hydrochloride ophthalmic 
solution) 0.1% which contains the hydrochloride salt of the sole compound claimed in that 
patent (i.e., ll-[(2)-3-(pimethylamm oxepin-2-acetic 
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acid hydrochloride, also known as "olopatadine") as its sole active ingredient. The FDA 
granted Alcon's application for approval to market this product on December 18, 1996. This 
product is hereinafter referred to as "the approved product." Kyowa, which is the owner of 
record of U.S. Patent No. 5,116,863 and licensor of that patent to Alcon, has expressly 
authorized Alcon to submit this Application, as demonstrated by the accompanying 
Authorization and Power of Attorney document attached as Appendix A 

As explained below, it is believed that the c 863 patent is eligible for an extension of 
term under the provision of 35 U.S.C §156. Alcon has therefore submitted this Application 
for Extension of Term, in accordance with 35 U.S.C. §156 and the applicable Patent Office 
regulations (i.e., 37 C.F.R §§ 1.710, et. seq.). 

ELIGIBILITY 

United States Patent No. 5,116,863 is eligible for extension under the provisions of 35 
U.S.C. §156(a) and 37 C.F.R. §§1.710 and 1.720. The criteria for eligibility are set forth 
below: 

(1) the '863 patent claims the active ingredient contained in the approved 
product; 

(2) the term of the '863 patent has not expired prior to submission of this 
Application; 

(3) the term of the '863 patent has never been previously extended; 

(4) no other patent has been extended based on the regulatory review period 
for the approved product; 
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(5) the approved product has been subject to a regulatory review period of 
the type defined in 35 U.S.C § 156(g)(1)(A); 

(6) the permission for commercial marketing or use of the approved product 
resulting from the regulatory review period is the first permitted 
commercial marketing or use of any human drug product containing the 
active ingredient contained in the approved product (i.e., olopatadine); 
and 

(7) an application for extension of term meeting the requirements of 35 
U.S.C. § 156(d) has been submitted within the period specified in 35 
U.S.C. §156(d)(l). 

APPLICATION 

In accordance with the requirements of 35 U.S.C. §156(d) and 37 C.ER. §§ 1.730 and 
1.740, Alcon presents the following information. The paragraph numbers utilized below 
correspond to the paragraph numbers under subparagraph (a) of 37 C.F.R. §1.740: 
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(2) 
(3) 

(4) 


The approved product is a sterile ophthalmic solution which contains 
olopatadine (0.1%) as its sole active ingredient Olopatadine has the 
following structural formula: 


Further details concerning this compound are presented in the USP 
Dictionary of USAN and International Drug Names ; a copy of page 515 
of that publication is attached as Appendix B. Further details 
concerning the approved product are presented in the FDA-approved 
package insert; a copy of that insert is attached as Appendix C. 

The regulatory review occurred under Sections 505(i) and 505(b) of the 
Federal Food, Drug, and Cosmetic Act (21 U.S.C. 301 et. seq.) 

The approved product received FDA approval under Section 505(b) of 
the Federal Food, Drug, and Cosmetic Act on December 18, 1996. A 
copy of the approval letter is attached as Appendix D. 

As stated above, the active ingredient of the approved product is 
olopatadine. This compound has not been previously approved for 
commercial marketing or use under the Federal Food, Drug, and 
Cosmetic Act, the Public Health Service Act, or the Virus-Serum-Toxin 
Act 
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This Application is being submitted within the sixty (60) day period 
specified in 35 U.S.C. §156(d)(l) and 37 C.F.R §1. 720(f), which period 
expires on February 18. 1997 . 

The patent for which an extension is being sought is United States 
Patent No. 5,116,863. This patent was issued to Etsuo Oshima; 
Toshiaki Kumazawa; Shizuo Otaki; Hiroyuki Obase; Kenjo Ohmori; 
Hidee Ishii; Haruhiko Manabe; Tadafumi Tamura; and Katsuichi Shuto 
on May 26, 1992, and will expire on May 26, 2009. 

A copy of United States Patent No. 5,116,863 in the form of a cut-up 
copy wherein only a single column is reproduced on each page is 
attached as Appendix E. 

No reexamination certificate, disclaimer or certificate of correction has 
been issued in connection with United States Patent No. 5,1 16,863. The 
first maintenance fee has been paid A copy of the first Maintenance 
Fee Statement is attached as Appendix E 

United States Patent No. 5,116,863 claims the active ingredient, 
olopatadine. Olopatadine is the active ingredient of the approved 
product. As indicated in the package insert (see Appendix C, page 1), 
the approved product is indicated for the temporary prevention of 
itching of the eye due to allergic conjunctivitis. 

The '863 patent contains three claims, all of which read on the approved 
product. Claim 1 of the '863 patent reads as follows: 


1. A dibenz[b,e]oxepin compound in cis form having 
the formula 


CH:CH:N(CH 3 >; 

CH;COOH 



and pharmaceuticallyjicceptable salts thereof. 

Olopatadine is the hydrochloride salt of the recited compound 
Claim 2 of the '863 patent reads as follows: 


2. A compound according to claim 1. wherein said 
salt is selected from the group consisting of acid addi- 
tion salt, metal salt, ammonium salt, organic amine addi- 
tion salt, and amino acid addition salt. 


Olopatadine is the hydrochloride salt of the recited compound The 
hydrochloride salt is an acid addition salt 

Claim 3 of the '863 patent reads as follows: 


3. A pharmaceutical composition comprising a phar- 
maceutical carrier and as an active ingredient, an effec- 
tive amount of a dibenz[b.e]oxepin compound defined 
in claim 1. 


The approved product contains an effective amount of olopatadine as 
the active ingredient and a pharmaceutical carrier. 
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Relevant Dates and Information pursuant to 35 U.S.C. §156fg) 

(10) The relevant dates and information specified in 35 U.S.C. §156(g) are as 
follows: 

(a) IND 44,216 

The investigational new drug ("IND") application 
was filed on December 21, 1993 . The IND application was assigned 
serial number 44,216 . The effective date of the IND application was 
January 20, 1994 

(b) NDA 20-688 

The new drug application ( CC NDA") was submitted 
on January 29, 1996 . The NDA was assigned serial number 20-688 . 
The NDA was approved on December 18, 1996 . 
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Brief Description of Activities During the Regxilatory Review Period 

(11) The activities undertaken by Alcon during the regulatory review periods 
identified in paragraph (10) above were as follows: 

(a) 12/21/93 - 12/20/94 

Investigational New Drug Application No. 44,216 (hereafter "IND") was 
submitted to FDA under Section 505 (i) of the Federal Food, Drug and 
Cosmetic Act on December 21, 1993. The notice for exemption became 
effective on January 20, 1994. A Phase I clinical safety study was then 
initiated with the first applications of the approved product taking place on 
January 20, 1994. In connection with this safety study and additional 
clinical studies, informational and protocol amendments were submitted to 
the FDA in January, February, March, April, June, July, August, November 
and December 1994. Two six-month ocular irritation and systemic safety 
studies were initiated: one in rabbits in February 1994 and one in primates 
in December 1994. Two multidose ocular clinical safety studies were 
initiated: one in Japan in February 1994 and one in the U.S. in June 1994. 
Three pivotal clinical studies to establish safety and efficacy were initiated 
1 on the following months: March 1994, August 1994 and October 1994. In 
addition, a meeting was held with FDA in May 1994 to discuss clinical 
requirements. This was followed by two teleconferences to further discuss 
clinical design and requirements (June 1994 and August 1994). Stability 
studies on the clinical formulation were initiated in July 1994. 

(b) 12/21/94-12/90/95 

Annual END Progress Report No. 1 was submitted to the FDA. 
Informational and protocol amendments were submitted to the FDA in 
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January, February, March, April, May, June, July, August, October 1995. 
A long term safety study in adults and pediatric patients was initiated in 
February 1995. A teleconference to discuss clinical plan for future studies 
was held in March 1995. An end-of-Phase II meeting was held with the 
FDA in May 1995. A special exploratory clinical pharmacology study to 
determine tryptase levels in tears was initiated in October 1995. Animal 
safety studies were ongoing as were chemistry, manufacturing and controls 
studies. An analysis of the primary stability data was prepared to support 
the NDA filing. 

(c) 12/21/95-12/20/96 

Annual JND Progress Report No. 2 was submitted to the FDA. A New 
Drug Application (No. 20-688, hereinafter "NDA M ) was submitted on 
January 26, 1996. Amendments to the NDA and responses to FDA 
reviewers 1 requests were submitted in March, April, May, June, July, 
August, September, November and December 1996. The NDA was 
approved on December 18, 1996. 

(d) Summary 

The testing phase, beginning in January 1994, was characterized by 
continuous and uninterrupted clinical safety and efficacy studies through 
the time of the NDA filing on January 26, 1996. Subsequent to the NDA 
filing, Alcon continuously and diligently sought approval of its NDA 
covering the approved product. There were no periods between December 
21, 1993 and December 18, 1996 that Alcon did not actively pursue 
approval from the FDA for commercial marketing of the approved product. 
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Statement of Applicant's Opinion Concerning; Eligibilitv for an Extension and the Length of 
the Extension 

(12) In the opinion of Alcon, United States Patent No. 5,116,863 i s eligible 
for an extension of 571 days. The length of the extension was 
calculated as follows: 

(a) IND Period 

The IND period began on December 21, 1993, and ended on 
January 28, 1996. The IND period therefore included a total of 
768 days. One-half of this total is 384 days . 

(b) NDA Period 

The NDA period began on January 29, 1996, and ended on 
December 18, 1996. The NDA period therefore included a total 
of 325 days. 

(c) Total Regulatory Review Period 

The regulatory review period for purposes of patent term 
* extension was 709 days (i.e., 384 days plus 325 days). 

(d) Limitation on Extension 

Under the provision of 3 5 U. S. C. § 1 56(c)(3), the term of a patent 
remaining after the date of product approval cannot exceed 
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fourteen (14) years. In the present case, this means that the term 
of the ' 863 patent cannot be extended beyond December 18, 
2010. Therefore, it is the opinion of Applicant that only 571 of 
the 709 regulatory review period days available for patent 
extension can be utilized 

(13) Alcon hereby acknowledges a duty to disclose to the Commissioner of 
Patents and Trademarks and the Secretary of Health and Human 
Services any information which is material to the determination of 
entitlement to the extension requested herein. 

(14) The accompanying Transmittal Letter requests that the $1,090.00 fee 
required by 37 C.F.R §1.20(j) be charged to Deposit Account No. 01- 
0682. 

(15) Alcon requests that all correspondence and inquiries in connection with 

this Application be directed to the following individual: 

Patrick M. Ryan 
Patent Department, Q-148 
Alcon Laboratories, Inc. 
6201 South Freeway 
Fort Worth, Texas 76134 
Phone: (817)551-3066 
Fax: (817) 551-4610 

(1 6) A certified duplicate of this Application is being filed herewith. 

(17) A Declaration meeting the requirements of 37 C.F.R §1. 740(b) is 
attached 
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Based on the foregoing, it is believed that United States Patent No. 5,116,863 is 
entitled to an extension of 571 days. An official notice to that effect in the form of a 
certificate of extension is respectfully requested 


Address for Correspondence: 
Patrick M. Ryan 
Patent Department, Q-148 
Alcon Laboratories, Inc. 
6201 South Freeway 
Fort Worth, Texas 76134 

Phone: (817) 551-3066 


Respectfully submitted, 


ALCON LABORATORIES, INC. 




Patrick M. Ryan 
Registration No. 36,263 
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RECEIVED 


DECLARATION 


FEB 1 3 1997, 


PATENT EXTENSION 
A/C PATENTS 

This Application is submitted pursuant to extension of the term of United States Patent No. 
5,116,863. The undersigned, as agent for Kyowa Hakko Kogyo Co., Ltd. ("Kyowa"), *h e owner 
of said patent, hereby declares: 

THAT I am a patent attorney authorized to practice before the Patent and Trademark 
Office and authorized to act on behalf of Kyowa, owner of United States Patent No. 5,116,863, to 
apply for extension of the term of such patent; 

THAT I have reviewed and understand the contents of the attached Application papers 
consisting of a twelve page Application, and Appendices A-F thereto; 

THAT I believe United States Patent No. 5,116,863 is subject to extension pursuant to 35 
U.S.C. §156 and 37 C.ER. §1.710; 

THAT I believe an extension of 571 days is fully justified under 35 U.S.C. §156 and the 
applicable regulations; 

That I believe United States Patent No. 5,116,863 meets the conditions for extension of the 
term of a patent, as set forth in 37 C.ER. §1.720; and 

THAT all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made 
with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of this Application and any extension of United 
States Patent No. 5,116,863. 


ALCON LABORATORIES, INC. 




Patrick M. Ryan 
Registration No. 36,263 
Senior Patent Counsel 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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In re: U.S. Patent No. 5,116,863 


Issued: May 26, 1992 


CERTIFICATE OF MAILING 
BY EXPRESS MAIL 


Attention: 


Assignee: Kyowa Hakko Kogyo Co., Ltd. 


BOX PATENT EXTENSION 


I hereby certify that this correspondence is 
being deposited vrith the United States Postal 
Service with sufficient postage as "Express 
Mail," Mailing Label No. EM246266075US in an 
envelope addressed to: Assistant 
Commissioner of Patents, Box Patent 
Extension, Washington, D.C. 20231 on this date: 


TRANSMITTAL OF FEE UNDER 37 CF.R. 
61.20(81 



Dat. 


Assistant Commissioner of Patents 
Box Patent Extension 
Washington, D.C. 20231 

Dear Sir: 

An application for extension of the term of the above-identified patent has 
been filed herewith on behalf of Kyowa Hakko Kogyo Co., Ltd., the owner of U.S. 
Patent No. 5,116,863, by the exclusive licensee Alcon Laboratories, Inc. Please 
charge the $1,090.00 fee required under 37 CFR. §§1.740(a)(14) and 1.20(j) to 
Deposit Account No. 01-0682. A duplicate of this paper is attached. 


Respectfully submitted 


ALCON LABORATORIES, INC. 


Date 




Registration No. 36,263 


Address for Correspondence : 

Patent Department Q-148 

Alcon Laboratories, Inc. 

6201 South Freeway 

Fort Worth, Texas 76134 

(817) 551-3066 

Docket No. LA. 93-033 


RECEIVED 


FEB 1 3 1997. 


PATENT EXTENSION 
A/C PATENTS 


T 


RECEIVED 1 
m 1 3 1997 

PATENT EXTENSION 
A/C PATENTS 


CERTIFTCAnON 


I hereby certify that the attached papers are duplicates of the accompanying papers 
consisting of a twelve page document titled "APPLICATION FOR EXTENSION OF TERM 
UNDER 35 U.S.C. §156," and Appendices A-F thereto, and a Declaration meeting the 
requirements of 37 C.F.R § 1.740(b). 


Date: £e.krvcLry J 3, 


Patrick M. Ryan 
Registration No. 36,263 



APPENDIX A 


Authorization and Power of Attorney 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In re U.S. Patent No. 5,116,863 
Issued: May 26, 1992 


AUTHORIZATION AND POWER OF ATTORNEY 


Assistant Commissioner of Patents 
Box Patent Extension 
Washington, D.C. 20231 

Dear Sir: 

Kyowa Hakko Kogyo Co., Ltd., owner of the entire right, title, and interest in U.S. 

4 72- 

Patent No. 5,1 16,863 by assignment recorded at reel 4 674 , frame 473 , through its 
duly appointed officer hereby authorizes ALCON LABORATORIES, INC. of Fort 
Worth, Texas, to apply for extension of the term of U.S. Patent 5,1 16,863, on behalf 
of the patent owner Kyowa Hakko Kogyo Co., Ltd. Power of attorney to prosecute 
the application for extension is granted to: 

Patrick M. Ryan, Reg. No. 36,263, patent counsel for Alcon Laboratories, Inc., and 
Robert L. Price, Reg. No. 22,685, of Lowe, Price, LeBlanc & Becker. 

Correspondence should be mailed to: 

Patrick M. Ryan 
Alcon Laboratories, Inc. 
Patent Department - Q-148 
6201 South Freeway 
Fort Worth, Texas 76134 


February 7, 199 7 



Date 


Name: Tetsuo oka 


Title: Senior Managing Director 

Kyowa Hakko Kogyo Co., Ltd. 


APPENDIX B 


A copy of page 515 from USP Dictionary of USAN and International Drug Names 


The authorized list of established names for 
drugs in the United States of America 
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Dictionary 
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International 
Drug Names 
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§32 


1997 


Published in accordance with the directions of 
the Nomenclature Committee of the USP 
Committee of Revision, with the cooperation of 
the United States Adopted Names Council 


SINCE 1820 


" U.S. Pharmacopeia 

12601 Twinbrook Parkway, Rockville, MD 20852 
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USP Dictionary of USAN and International Drug Names OLETI-OMEGA 


515 


OH 


methyl-5/r-thiazoIo[3^-a] pynmidin-5one. CAS-39567-20- 
V. INN. 


"'■'CD 


Oleum Caryophylii — 5^ Clove Oil. 
Oleum Gossypii Seminis — See Cottonseed Oil. 
Oleum Maydis — See Corn Oil. 
Oleum Ricini — See Castor Oil. 

Oleyl Alcohol (oh la/ i|). NF. C l8 H 36 0. 268.49. (1) 90ctade- 
cen-lK)!, (Z)-; (2) (Z>9-Octadecen-lHol. CAS-143-28-2 
Pharmaceutic aid (emulsifying agent); pharmaceutic aid 
(emollient). Witcohol 85 (Witco); Witcohol 90 (Witco) 


Olive Oil NF. CAS-8001-25-0. JAN. Pharmaceutic aid. 

OI i/^ yC , in * * ntibi ° tic obtained from cultures of Ar/iKwwjw, 
olivoreticuli or the same substance obtained by any other 
means. CAS- 1 1006-70-5. INN; MI. Y 

Olmidine C 9 H 10 N 2 O 3 . 194.19. 3,4-(Methylenedioxy)man- 
delamidine. CAS- 2 269 3-6 5-8. INN; DCF CUIOA ^ man 


H 

HO-C 


C=NH 


OloiMted^ Hy^hfcmde [1995] (oh loe pa ta' deen). 
kiwi i 3 HC ?' „ 373 - 88 - [Olopatadine is INN.] (1) Di- 
Snfe^'?". 2 ^ 6 ^ ac ^ 1 H3-(dim e thylamino)- 
P/^ d £" el " 6, J 1 ,- dlh y dr °-- hydrochloride, (Z)-; (2) 1 1- 


[i?^ ( i D i m 5 i ^ iami . n ^ 

= acid, hydrochloride. CAS-1 40462- 


H^i^o ll3 ^ 5 i [olopatadine]. Anti-allergic. (Kyowa 
Hakko Kogyo Co., Ltd., Japan) 0-KW4679; AL0494 3 A 



Olpadronic Acid. C,H 15 N0 7 P 2 . 263.12. [3-(Dimethylamino)- 
Krtf roxypr °P> ,,ldene J <1, P hos P h onic acid. CAS-631 32-39-8. 


INN. 


I 

CM, 


"OH 
"OH 


t Brand name formerly used, and/or firm no longer 
concerned with this product. s 


Olprinone. C I4 H, 0 N 4 O. 250.26. l,2-Dihydro-5-imidazof 1,2- 

?i P rix^f" y, ^ mcth >' l * 2 ^ xo ^ wtinoni trilc^ CAS-106730- 
54-5. INN. 



Olradipine. C 22 H 28 C1 2 N 2 0 6 . 487.38. 3-EthyI 5-methyl ( ± )-2~ 
[[2-(2-ammoethoxy)ethoxy]methyl]-4-(2,3-dichloro- 



I^T^T [/9 * 7 k ( £? 831 a CuH g N 2 Na 2 0 6 . 
346.21. [Olsalaane is INN and BAN.] (1) Benzoic acid, 
3,3 -azobis]6-hydroxy-, disodium salt; (2) C. I. Mordant Yel- 
<n^'o^ 1 ^^ \ V iiV Disodium 5,5'-azodisahcylate. CAS- 
6054-98-4; CAS-1 57 22-48-2 [olsalazine]. Anti-inflamma- 
tory {gastrointestinal). Dipentum (Pharmacia) [Names pre- 
<?CJ 91B Sodium Azod >salicylate; Azodisal Sodium.] 


NqOOC 


° lt jP™ z : C 8 HsN 2 S 3 226.35. 4-MethyI-5-(pyrazinyl)-3tf-l,2- 
dithiole-3-thione. CAS-64224-21-1. INN 


OA 


Ofcanil [/Mfljote' va nil). C 26 H„N0 3 . 417.64. (1) 9-Octade- 
cenarrude . {V-[(4-hydroxy-3-methoxyphenyl)rnethyl]-, (Z>; 
$M?19550 l0,eanude - CA SS8493-49-5. INN. Analgesic. 


CH,NHC(CH 2 ) 6 CH 2 CH 2 |CH 2 I 6 CH, 

OCH, 


OM-977. Code designation for Etaminile. 

Omadine MDS. Olin brand of Bispyrithione Magsulfex. 

OMDS. Code designation for Dipyrithione. 

0meg ?vT^ a 7 ne Triglycerides. [Doconexent and Icosapent 
are INN.] A mixture of the triglycerides of the fatty acids 
from marine fish containing the equivalent of about 18% of 



APPENDIX C 


A copy of the FDA-approved package insert for the approved product 



PATANOL™ 

(olopatadine hydrochloride ophthalmic solution) 0.1% 

DESCRIPTION 

PATANOL™ {olopatadine hydrochloride ophthalmic solution) 0.1% is a sterile 
ophthalmic solution containing olopatadine, a relatively selective H r receptor 
antagonist and inhibitor of histamine release from the mast cell for topical 
administration to the eyes. Olopatadine hydrochloride is a white, crystalline, 
water-soluble powder with a molecular weight of 373.88. The chemical 
structure is presented below: 



Chemical Name: 1 1 -[(Z)-3-(Dimethylamino)propylidene]-6-1 1 - 

dihydrodibenz[b,e] oxepin-2 -acetic acid hydrochloride 
Each mL of PATANOL (olopatadine hydrochloride ophthalmic solution) 0.1% 
contains: Active: 1.11 mg olopatadine hydrochloride equivalent to 1 mg 
olopatadine. Preservative: benzalkonium chloride 0.01%. Inactives: dibasic 
sodium phosphate; sodium chloride; hydrochloric acid/sodium hydroxide 
(adjust pH); and purified water. DM-00 
CLINICAL PHARMACOLOGY 

Olopatadine is an inhibitor of the release of histamine from the mast cell and 
a relatively selective histamine Hj -antagonist that inhibits the in vivo and in 
vitro type 1 immediate hypersensitivity reaction. Oiopatadine is devoid of 
effects on alpha-adrenergic, dopamine, muscarinic type 1 and 2, and 
serotonin receptors. 

Following topical ocular administration in man, olopatadine was shown to 
have low systemic exposure. Two studies in normal volunteers (totaling 24 
subjects) dosed bilaterally with oiopatadine 0.15% ophthalmic solution once 
every 12 hours for 2 weeks demonstrated plasma concentrations to be 
generally below the quantitation limit of the assay (<0.5 ng/mL). Samples in 
which olopatadine was quantifiable were typically found within 2 hours of 
dosing and ranged from 0.5 to 1 .3 ng/mL. The half-life in plasma was 
approximately 3 hours, and elimination was predominantly through renal 
excretion. Approximately 60-70% of the dose was recovered in the urine as 
parent drug. Two metabolites, the mono-desmethyl and the N-oxide, were 
detected at low concentrations in the urine. 
Results from conjunctival antigen challenge studies demonstrated that 
PATANOL (olopatadine hydrochloride ophthalmic solution) 0.1%, when 
subjects were challenged with antigen both initially and up to 8 hours after 
dosing, was significantly more effective than its vehicle in preventing ocular 
itching associated with allergic conjunctivitis. 
INDICATIONS AND USAGE 

PATANOL (olopatadine hydrochloride ophthalmic solution) 0.1 % is 
indicated for the temporary prevention of itching of the eye due 
to allergic conjunctivitis. 
CONTRAINDICATIONS 

Hypersensitivity to any component of this product. 
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WARNINGS 

For topical use only. Not for injection. Patients should be instructed not to 
instill PATANOL™ (olopatadine hydrochloride ophthalmic solution) 0.1% while 
wearing contact lenses. 
PRECAUTIONS 

Information for Patients: To prevent contaminating the dropper tip and 
solution, care should be taken not to touch the eyelids or surrounding areas 
with the dropper tip of the bottle. Keep bottle tightly closed when not in use. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Olopatadine 
administered orally was not carcinogenic in mice and rats in doses up to 500 
mg/kg/day and 200 mg/kg/day, respectively. Based on a 40 pi drop size, 
these doses were 78,1 25 and 31,250 times higher than the maximum 
recommended ocular human dose (MROHD). No mutagenic potential was 
observed when olopatadine was tested in an in vitro bacterial reverse 
mutation (Ames) test, an in vitro mammalian chromosome aberration assay or 
an in vivo mouse micronucleus test Olopatadine administered to male and 
female rats at oral doses of 62,500 times MROHD level resulted in a slight 
decrease in the fertility index and reduced implantation rate; no effects on 
reproductive function were observed at doses of 7,800 times the maximum 
recommended ocular human use level. 

Pregnancy: Pregnancy Category C. Olopatadine was found not to be 
teratogenic in rats and rabbits. However, rats treated at 600 mg/kg/day, or 
93,750 times the MROHD and rabbits treated at 400 mg/kg/day, or 62,500 
times the MROHD, during organogenesis showed a decrease in live fetuses. 
There are, however, no adequate and well controlled studies in pregnant 
women. Because animal studies are not always predictive of human 
responses, this drug should be used in pregnant women only if the potential 
benefit to the mother justifies the potential risk to the embryo or fetus. 
Nursing Mothers: Olopatadine has been identified in the milk of nursing 
rats following oral administration. It is not known whether topical ocular 
administration could result in sufficient systemic absorption to produce 
detectable quantities in the human breast milk. Nevertheless, caution should 
be exercised when PATANOL (olopatadine hydrochloride ophthalmic solution) 
0.1% is administered to a nursing, mother. 

Pediatric Use: Safety and effectiveness in pediatric patients below the age 
of 3 years have not been established. 
ADVERSE REACTIONS 

Headaches were reported at an incidence of 7%. The following additional 
ocular and nonocular adverse reactions were reported at an incidence of 
less than 5%: 

Ocular: Burning or stinging, dry eye, foreign body sensation, 
hyperemia, keratitis, lid edema, and pruritis. 
Nonocular: Asthenia, cold syndrome, pharyngitis, rhinitis, sinusitis, 
and taste perversion. 
DOSAGE AND ADMINISTRATION 

The recommended dose is one to two drops in each affected eye two times 
per day at an interval of 6 to 8 hours. 
HOW SUPPLIED 

PATANOL (olopatadine hydrochloride ophthalmic solution) 0.1% is supplied as 
follows: 5, 10 and 15 mL in plastic OROP-TAINER® dispensers. 

5mL: NDC 0065-0271-05 
10 mL: NDC 0065-0271-10 
15 mL: NDC 0065-0271-15 
Storage: 

Store at 39°F to 86°F (4°C to 30°C). 
Caution: 

Federal (USA) law prohibits dispensing without prescription. 


Alcori 

OPHWAIMC 
ALCON LABORATORIES, INC. 

Fort Worth, Texas 76134 USA 

January 1997 
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FDA Approval Letter of December 18, 1996 


DEPARTMENT OF HEALTH & HUMAN SERVICES 


Public Health Service 


NDA 20-688 


Food and Drug Administration 
Rockville MD 20857 


Alcon Laboratories, Inc. 

Attention: Susan H. Caballa **C I 8 BOB 

Associate Director, Regulatory Affairs 

6201 South Freeway 

Fort Worth, Texas 76134-2099 


Dear Ms. Caballa: 


Please refer to your new drug application dated January 26, 1996, received January 29, 1996, 
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Patanol 
(olopatadine hydrochloride ophthalmic solution) 0.h%. 

We acknowledge receipt of your submissions dated March 8 and 12, April 2 and 19, May 28, 
June 17 (two), July 3, 10, 18, 22, and 24, August 1, 12, 16, and 26, September 6 and 17, 1996, 
November 1,13, and 22, and December 13, 1996. 

This new drug application provides for the temporary prevention of itching of the eye due to 
allergic conjunctivitis. 

We have completed the review of this application, including the submitted draft labeling, and 
have concluded that adequate information has been presented to demonstrate that the drug 
product is safe and effective for use as recommended in the draft labeling in the submission 
dated December 13, 1996, with the following revisions. Accordingly, the application is 
approved effective on the date of this letter. 

The revisions are as follows: 

1. The word "olopatadine," in the second sentence of the second paragraph of the 
CLINICAL PHARMACOLOGY section, should not be capitalized. 


Please revise the last sentence in the CLINICAL PHARMACOLOGY section to read, 
"Results from conjunctival antigen challenge studies demonstrated that PATANOL 
(olopatadine hydrochloride ophthalmic solution) 0.1%, when subjects were challenged 
with antigen both initially and up to 8 hours after dosing, was significantly more 
effective than its vehicle in preventing ocular itching associated with allergic 
conjunctivitis." 

JAN 2 m? 

CABALLA 
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3. Please revise the first two sentences of the Carcinogenesis, Mutagenesis, Impairment of 
Fertility subsection of the PRECAUTIONS section to read, "Olopatadine administered 
orally was not carcinogenic in mice and rats in doses up to 500 mg/kg/day and 200 
mg/kg/day, respectively. Based on a 40 jiL drop size, these doses were 78,125 and 
31,250 times higher than the maximum recommended ocular human dose (MROHD)." 

The final printed labeling (FPL) must be identical to the draft labeling submitted on December 
13, 1996, with the revisions noted above. Marketing the product with FPL that is not 
identical to this revised draft labeling may render the product misbranded and an unapproved 
new drug. 

Please submit 20 copies of the FPL as soon as it is available, in no case more than 30 days 
after it is printed. Please individually mount ten of the copies on heavy-weight paper or 
similar material. For administrative purposes, this submission should be designated "FINAL 
PRINTED LABELING" for approved NDA 20-688. Approval of this submission by FDA is 
not required before the labeling is used. 

Should additional information relating to the safety and effectiveness of the drug become 
available, revision of that labeling may be required. 

In addition, please submit three copies of the introductory promotional material that you 
propose to use for this product. All proposed materials should be submitted in draft or mock- 
up form, not final print. Please submit one copy to the Division of Anti-Inflammatory, 
Analgesic, and Ophthalmic Drug Products and two copies of both the promotional material 
and the package insert directly to: 

Division of Drug Marketing, Advertising and Communications, HFD-40 
Food and Drug Administration 
5600 Fishers Lane 
Rockville, Maryland 20857 

Validation of the regulatory methods has not been completed. At the present time, it is the 
policy of the Center not to withhold approval because the methods are being validated. 
Nevertheless, we expect your continued cooperation to resolve any problems that may be 
identified. 

In addition, we acknowledge the commitment made in your August 16, 1996, submission to 
conduct a Phase 4 study to provide further safety and efficacy data on Patanol 0. 1% from a 
subject sample which is more broadly representative of U.S. demographics with respect to 
ethnic origin (80% Caucasian, 20% non-Caucasian). 


NDA 20-688 
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Please submit one market package of the drug product when it is available. 

We remind you that you must comply with the requirements for an approved NDA set forth 
under 21 CFR 314.80 and 314.81. 

If you have any questions, please contact Joanne M. Holmes, M.B.A., Project Manager, at 
(301) 827-2090. 


Sincerely yours, 



Michael Weintraub, M.D. 
Director 

Office of Drug Evaluation V 

Center for Drug Evaluation and Research 



APPENDIX E 


A cut-up copy of United States Patent No. 5,116,863 


United States Patent [i9j 

Oshima et al. 


[54] DIBENZ[B,E]OXEPIN DERIVATIVE AND 
PHARMACEUTICAL COMPOSITIONS 
THEREOF 

[75] Inventors: Etsuo Oshima; Toshiaki Kumazawa; 

Shizuo Otaki; Hiroyuki Obase, all of 
Shizuoka; Kcnji Ohmori, Mishima; 
Hidee Ishii, Shizuoka; Haruhiko 
Manabe, Shizuoka; Tadafumi 
Tamura, Shizuoka; Katsuicbi Sbuto, 
Shizuoka, all of Japan 

[73] Assignee: Kyowa Hakko Kogyo Co., Ltd., 
Tokyo. Japan 

[21] Appl. No.: 20,900 

[22] Filed: Mar. 2, 1987 

[30] Foreign Application Priority Data 

Mar. 3. 1986 [JP] Japan 61-45676 

[51] Int. CI.* A61K 31/335; C07D 313/12 

52 L\S. CI 514/450; 548/215: 

548/525: 549/354: 514/212: 514/228.2 
514/232.8: 514/253: 514/320: 514/374 
SI 4/422- 540/596; 540/600: 544/62; 544/137 
544/147- 544/369; 544/375: 544/58.7: 546/196 

[58] Field of Search 540/596. 602: 544/62. 

544/137, 147.369. 375.98.7; 546/196: 548/2 15 f 
525- 549/354; 514/212. 222. 233. 234. 236. 237. 

253. 320. 374. 422. 450. 228.2. 232.8 

[56] References Cited 

U.S. PATENT DOCUMENTS 

3.354.155 1 1/1967 Treuer 549/354 X 

3.420.851 1/1969 Bloom et al 549/354 

3.509.176 4/1970 Winter et al 260/333 

4.282.365 8/1981 Rokach 548/252 

4.396.550 8/1983 Takizawa 549/354 



US005116863A 

Patent Number: 5,116,863 
[45] Date of Patent: May 26, 1992 


4.465.835 8/1984 Takizawa 546/133 

4.585.788 4/1986 Helsiey ei al 549/354 

4.596.804 6/1986 Takizawa 514/253 

4.871.865 10/1989 Lever ei al 549/354 

4.923.892 5/1990 Lever el al 514/450 


FOREIGN PATENT DOCUMENTS 

0069810 1/1983 European Pat. Off. . 

0085870 8/1983 European Pat. Off. . 

0130555 1/1985 European Pat. Off. . 

214779 3/1987 European Pat. Off. . 

0021679 2/1983 Japan . 

0227879 12/1984 Japan . 

1003950 9/1965 United Kingdom . 

1018995 2/1966 United Kingdom . 

OTHER PUBLICATIONS 

Wellcome Foundation Ltd., Chemical Abstracts, vol. 
107 (1987) 58.673r. 

Metvosova. Arz.-Forsch.. vol. 13 (1963) 1039:43. 

Benesova, Arz.-Forsch.. vol. 1* (1964) 100:3. 

Chem. Abs., vol. 63 (1965) 16366a. 

Drugs, vol. 13 (1977) 161:218. 

J. Med. Chem., vol. 19, No. 7 (1976) 941:6. 

J. Med. Chem.. vol. 20, No. 11 (1977) 1499:501. 

J. Med. Chem., vol. 21. No. 7 (1978) 633:9. 

Primary Examiner — Richard L. Raymond 

Attorney. Agent, or Firm — Fitzpatrick, Cella, Harper <fc 

Scinto 

[57] ABSTRACT 

Novel dibenz[b.e]oxepin derivatives are employed in 
the treatment and control of allergic conditions such as 
allergic asthma and also employed in the treatment of 
inflammation. 


3 Claims, No Drawings 


DIBENZ[B,E]OXEPIN DERIVATIVE AND 
PHARMACEUTICAL COMPOSITIONS THEREOF 

BACKGROUND OF THE INVENTION 5 

Heretofore, it has been known that 1 1-unsubstituted. 
11 -hydroxy or 1 l-oxodibenz[b.e]oxepin derivative is 
used for antiinflammatory agents [J. Med. Chem.. 21. 
633-639 (1978)] io 

Further, it is known that dibenz[b t e]oxepin derivative 
wherein substitutents Ra and Rb at 1 1 -position have the 
following definitions, is employed in the treatment and 
control of allergic conditions (U.S. Pat. No. 4.282,365). 
Ra: H, OH. lower alkoxy. lower alkylthio. lower alky!- 15 

sulfinyL lower alkylsuifonyl, arylthio. NH 2 , NHCHO 

or imidazolyl; 
Rb: H or lower alkyl; or Ra and Rb taken together are 

=0. =CH — Rc wherein Rc is H or aryl. 

Furthermore, it is known that 1 l-(4-methyI- 
piperazino) dibenz[b.e]oxepin derivative has an anti- 
asthmatic activity (U.S. Pat. No. 4.396,550. U.S. Pat. 
No. 4.465.S35. EP-A-38564). 

It is also known that dibenz[b.e]oxepin derivative 
having the following formula: 


20 



O 


30 


35 


wherein Rd and Re are lower alkyl and Rf is lower 
alkyl or halogen, has an antiasthmatic activity (EP-A- 
85870). 

Dibenz[b,e]oxepin derivative having an antiallergic 
activitv and havine the followinc structural formula: 40 



wherein Rg and Rh are alkyl. r is 2 or 3 and Ri is alkyl 50 
or halogen"is known (JP-A-227879/S4). 

Dibenz[b.e]oxepin derivative having an antiallergic 
activity and having the following structural 



wherein Rj is 4-alkylpiperazino. 3-quinuclidylamino or 
— Xa— (CH:)hd s-NR/R w wherein X a is -NH-. 
— S — or — O — . s is 2 or 3 and R/and R m are alkyl. and 65 
R* is CN. 5-tetrazolyl. CONH: or CO:R* wherein R„ is 
H. alkyl or l-(ethoxycarbonyloxy)ethyl is known (EP- 
A-130555). 


Doxepin having an antidepressant activity and hav- 
ing the followine structural formula is known [Drues. 
13. 161 (1977)]. 
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Dothiepin having an antidepressant activity and hav- 
15 ing the following structural formula is known [Arz- 
Forsch., 13 1039 (1963); ibid., 14 100(1964)]. 



As the compound having both an antiallergic activity 
and an antiinflammatory activity, steroids are known. 
It is always desired that a novel compound having an 
30 antiallergic activity or an antiinflammatory activity be 
developed. 

SUMMARY OF THE INVENTION 

The present invention relates to a dibenz[b,e]oxepin 
35 derivative represented by the formula (1): 

X— <CH2l„— z fI » 


to i 


40 



45 Wherein A represents a hydroxymethyl. a lower alkox- 
ymethyl. a triphenylmethyloxymethyl, a lower al- 
kanoyloxymethyl. a lower alkanoyl. a carboxy. a lower 
alkoxy carbonyl. a triphenylmethyloxycarbonyl. 
— CONRjR: (wherein K\ and R: are the same or differ- 

50 ent and represent hydrogen atom or lower alkyl) 4.4- 
dimethyl-2-oxazoIine-2-yl group or — CONHOH; V 
represents — (CH:) m — , — CHRi — (CH2)m — or 
— CR4=CRj — (CH2>hd m — which is substituent at 2 — 
or 3-position of the mother nucleus (wherein R3 repre- 

55 sents a lower alkyl, R4 and R5 are the same or different 
and represent a hydrogen atom or a lower alkyl. m is 0. 
1. 2. 3 or 4, and the left side of the group of Y mentioned 
above is bound to benzen nucleus); X represents ==N — , 
=CH — or — CH2 — ; n is 0, 1, 2, 3 or 4; Z represents 

60 4-methylpiperazino, 4-methylhomopiperazino, piperi- 
dino. pyrrolidino, thiomorpholino. morpholino, or 
— NR6R7 (wherein R$ and R7 are the same or different 
and represent a hydrogen atom or a lower alkyl); and 
means a single bond or double bond [hereinafter 

65 referred to as Compound (I) and Compounds with 
other formula numbers are hereinafter likewise referred 
to], and a pharmaceutically acceptable salt thereof. The 
present invention further pertains to a pharmaceutical 



V — A 
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10 


3 

composition containing an effective amount of Com- 
pound (I) or a pharmaceutical^- acceptable saJt thereof 
as an active ingredient, and a carrier or an excipient. 

The present Compound (I) is useful for treatment of 
allergic conditions and inflammation. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the definition of each group of formula (I), the 
lower alkyl group includes straight or branched chain 
alkyl groups having 1 to 6 carbon atoms, for example, 
methyl, ethyl, n-propyl, iso-propyl, n-butyl t etc. In the 
definition of the group A, lower alkyl moiety of lower 
alkoxymethyl group and lower alkoxycarbonyl group 
has the same meaning as previously defined. 

The lower alkoxymethyl group includes methox- 
ymethyl, ethoxymethyl, n-propoxymethyl, isopropoxy. 
etc. and the lower alkoxycarbonyl group includes me- 
thoxycarbonyl, ethoxycarbonyl, etc. 2 o 

In the definition of the group A, the lower alkyl 
moiety of lower alkanoyl group and lower alkanoylox- 
ymethyl group has the same meaning as previously 
defined. 

The lower alkanoyl group includes formyl. acetyl, 2 5 
etc. and the lower alkanoyloxymethyl group includes 
formyloxymethyl, acetyloxymethyl. etc. 

The pharmaceutically acceptable salt of Compound 
(I) includes pharmaceutically acceptable acid addition 
salt, metal salt, ammonium salt, organic amine addition 30 
salt, amino acid addition salt, etc. 

The pharmaceutically acceptable acid addition salt of 
Compound (I) includes inorganic acid salts such as 
hydrochloride,^ sulfate, phosphate, etc.. and organic 
acid salts such as acetate, maleate. fumarate. tartrate. 35 
citrate, etc. The pharmaceutically acceptable metal salt 
includes alkalimetal salts such as sodium salt, potassium 
salt. etc.. alkaline earch metal salts such as magnesium 
salt, calcium salt. etc.. and alminium salt, zinc salt. etc. 
The pharmaceutically acceptable organic amine addi- 
tion salt includes addition salt of morpholine and piperi- 
dine and the pharmaceutically acceptable amino acid 
addition salt includes addition sail of lysine, glysine, 
phenylalanine, etc. 

Compound (I) is prepared by using a compound rep- 
resented by the formula (II): 


40 


45 


o nh 
II 


50 


wherein Y and A have the same meanings as previously 
defined or a compound represented by the formula 
(HI). 


55 



(III) 60 

Y— A 

65 


wherein Y and A have the same meanings as previously 
defined as the starling compound. Compound (II) is 


4 

disclosed in J. Med. Chem.. 19. 941 (1976). ibid.. 20. 
1499 (1977) and JP-A-21679/83. 

Compound (III) wherein — Y— A is — COOH is dis- 
closed in JP-A-2 1679/83 and the other Compounds 
(III) can be prepared according to the method de- 
scribed in the publication though they do not occur in 
the publication. 

The process for preparing Compound (I) is explained, 
depending on the kind of the group X. 

Process A 

Synthesis of Compound (I) wherein X is =CH — (Pan 
1) 

15 The carboxy group of Compound (Ha) is protected 
according to the following reaction scheme. 
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45 


In the formulae. Y has the same meaning as previ- 
ously defined, and Compound (I la) is included in Com- 
pound (II) (compounds with an alphabet suffix follow- 
ing formula number are likewise included in compounds 
with common formula No ). 
50 Compound (Ha) is reacted with 1 to 5 equivalents of 
thionyi chloride and 1 to 5 equivalents of 2-amino-2- 
methyl-l-propanol on the basis of Compound (Ha) in an 
inert solvent such as methylene chloride, if necessary in 
the presence of a base such as triethylamine at a temper- 
55 ature of from 0° C. to room temperature for 1-24 hours 
to form Compound (IV). Compound (IV) can also be 
obtained by reacting Compound (Ha) with thionyi chlo- 
ride in advance and then with 2-amino-2-methyl-l- 
propanol- 

Compound (IV) is reacted with 1-5 equivalents of 
thionyi chloride in an inert solvent such as methylene 
chloride, toluene and benzene at a temperature of from 
0* C. to room temperature for 1-24 hours to form Com- 
65 pound (V). 

Compounds (la) and (lb) can be prepared from Com- 
pound (V) according to the following reaction scheme. 



(Jbt 


In the formulae. Y. Z. and n' have the same meanings 
as previously defined. R& is hydrogen or a lower alkyl 35 
group. R's is a lower alkyl group and Hal is halogen. 

As used herein, the term lower alkyl has the same 
meaning as that of lower alkyl in each group of formula 
(I). Halogen includes chlorine, bromine and iodine- 
Compound (V) is reacted with 1-5 equivalents of Com- 40 
pound (VI) in an inert solvent such as tetrahydrofuran 
*and diethyl ether under atmosphere of an inert gas such 
as nitrogen and argon to form Compound (VII). The 
reaction is carried out at a temperature of from 0 e C. to 
room temperature and is usually completed in 1-24 
hours. 

Compound (VII) is reacted with 1-5 equivalents of 
thionyl chloride or phosphoryl chloride in an inert sol- 
vent such as methylene chloride in the presence of a 
base such as pyridine to form Compound (la). The reac- 50 
lion is carried out at a temperature of from 0 e C. to 
room temperature and is completed in 1-24 hours. 

Compound (la) is incubated in an alcohol containing 
water, such as aqueous methanol solution, in the pres- 
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ence of an appropriate acidic catalyst such as p-toluene- 
35 sulfonic acid at a temperature of from room tempera- 
ture to the boiling point of the solvent to form Com- 
pound (lb) wherein Rg is H. The reaction is completed 
in 1-24 hours. 

Compound (VII) is incubated in a alcohol of Rs'OH 
40 in the presence of an appropriate acidic catalyst such as 
p-toluenesulfonic acid at a temperature of from room 
temperature to the boiling point of the solvent to form 
Compound (lb) wherein Rg is a lower alkyl. The reac- 
tion is completed in 1-24 hours. 


Svnthesis of Compound (I) wherein X is =CH— (Part 
2) 

s The carboxy group of a compound represented by 
1 the formula (Ha) can be convened to a lower alko.x- 

ymethyl group or a trityloxymethyl group according to 

the following reaction scheme. 


Process B 


O 



O 


Y— C0 2 H 


LiAim 

V 



(XI) 


35 

In the formulae. Y has the same meaning as previ- 
ously defined, Rq is a lower alkyl group and R9' is a 
tritvl group or a lower alkyl group. The term lower 
alkyl has the same meaning as that of lower alkyl in 
each group in formula (I). 40 

Compound (11a) is reduced with 1-5 equivalents of 
lithium aluminium hydride in tetrahydrofuran at a tem- 
perature of from 0 C C. to room temperature for 1-24 
hours to form Compound (VIII). 

Compound (VIII) is reacted with 1-5 equivalents of 45 
trityl chloride in pyridine at a temperature of from room 
temperature to 100* C. for 1-24 hours to form Com- 
pound (IX). 

Compound (IX) is oxidized with 1-5 equivalents ot 
an appropriate oxidizing agent such as potassium per- 50 
manganate and pyridinium chlorochromaie in an inert 
solvent such as methylene chloride and acetone to form 
Compound (XI) wherein R 9 ' is trityl. The reaction is 



r 
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carried out at a temperature of from 0 e C. to the boiling 
point of the solvent and is completed in 1-24 hours. 

Compound (VIII) is incubated in an alcohol of R9OH 
in the presence of an appropriate acidic catalyst such as 

40 sulfuric acid at a temperature of from room temperature 
to the boiling point of the solvent to form Compound 
(X). The reaction is usually completed in 1-24 hours. 

Compound (X) is oxidized with 1-5 equivalents of an 
appropriate oxidizing agent such as Jones reagent in an 

4<; inert solvent such as acetone to form Compound (XI) 
wherein Rq' is a lower alky!. The reaction is carried out 
at a temperature of from 0* C. to the boiling point of the 
solvent and is usually completed in 1-24 hours. 

The compounds represented by the formulae (Ic) and 

50 (Id) and if desired, the compound represented by the 
formula (Ie) can be synthesized, from Compound (XI) 
according to the following reaction scheme. 



(lei 


In the formulae. Y. Z. R,\ n and Hal have the same 40 
meanings as previously defined. 

Compound (XI) is reacted with Compound (\ 
which is Gngnard reagent according 10 the «me man- 
ner as in the reaction step from Compound V) to Com- 
oound (V1I> in Process A to form Compound (XII). 

Compound (XII) is subjected to reaction according 
to the same manner as in the reaction step from Com- 
pound (VI 1) to Compound (la) in Process A to form 

^ComXdac) is incubated in a solvent containing 50 
water such as aqueous dioxane in the presence of an 
appropriate acidic catalyst such as p-toluenesu Home 
acid at a temperature of from room temperature to the 
boiling point of the solvent to form Compound (Id). 
The reaction is usually completed in 1-24 hours. 5- 

Compound (Id) can also be obtained in one step b> 
incubating Compound (XII) in a solvent containing 
water such as aqueous dioxane in the presence of an 
appropriate acidic catalyst such as sulfonic^ acid a a 
temperature of from room temperature to the boiling 60 
point of the solvent. The reaction is usually completed 
m 1-24 hours. . , , 

If desired. Compound (Id) is oxidized with 1-5 equiv- 
alents of an appropriate oxidizing agent such as Jones 
reagent in an inert solvent such as acetone to form Com- 65 
pound (Ie). The reaction is carried out at a temperature 
of from 0 C C. to the boiling point of the solvent and is 
usually completed in 1-24 hours. 


10 


Process C 

Svnthesis of Compound (I) wherein X is =CH — (Part 
40 ' 3) 



V— A 


55- 


60 


PMP=CH(CH : )„Z > 

(XIII) 

H_ JCH 2 ) n Z 



Y— A 


(10 


In the formulae. Y. Z, and n have the same meanings 
65 as previously defined. A' represents the groups falling 
within the definition of A but lower alkanoyl group. 

Compound (lib) is reacted with 1-5 equivalents of 
Compound (XIII) in an inert solvent such as tetrahy- 


11 

drofuran under atmosphere of an inert gas such as nitro- 
gen and argon at a temperature of from 0* C. to room 
temperature for 1-24 hours to form Compound (Iy). 

Compound (XIII) which is ylide. can be prepared 
according to the method described in C.A. 63 16366a 5 
(1965). 

PhxP - HaKCH:>„_iHal > 

(XIV) 10 

Ph 3 P(CH:> n -,HaLHal- 1| HHal > 
(VX) 

15 

PhjtP(CH 2 » fl ^ i2 Hai-.(HHal) 9 
(XVI) 

In the formulae. Hal, n and Z have the same meanings 
as previously defined and q is 1 or 2. 20 

Compound (XIV) is reacted with an equivalent of 
triphenylphosphine in toluene at reflux of the solvent 
for 1-24 hours to form Compound (XV). 

Compound (XV) is reacted with 1-5 equivalents of 
HZ in ethanol ar reflux of the solvent for 1-24 hours 25 
and excess HZ is distilled away under reduced pressure. 
After the addition of 1-5 equivalents of HHal on the 
basis of Compound (XV). the mixture is incubated at a 
temperature of from 0° C. to the boiling point of the 
solvent for 1-24 hours to form Compound (XVI) which 30 
is Wittig reagent. 

Compound (XVI) is treated with 1-2 equivalents of 
an appropriate base such as n-butyl lithium in an inert 
solvent such as tetrahydrofuran under atmosphere of an 
inert gas such as nitrogen and argon to form ylide 35 
(XIII). The reaction is carried out at -78° C. to room 
temperature and is usually completed in 1-24 hours. 

Process D 

Synthesis of Compound (I) wherein X is =CH— (Part ^ 
4) 



In the formulae, Y, Z and A have the same meanings 60 
as previously defined. 

The process is known as Prince reaction [New Exper- 
imental Chemical Course (Maruzen). Vol. 14, Synthesis 
and Reaction of Organic Compound III. page 1375 
(1977)]. 65 

Compound (III), 1 to 5 equivalents of formaldehyde 
and 1 to 5 equivalents of HZ are subjected to reaction in 
an inert solvent such as tetrachloroethane in the pres- 



12 

ence of an acid or reaction in an acid as such serving as 
a solvent under atmosphere of an inert gas such as nitro- 
gen and argon to yield Compound (Ig). 

The formaldehyde or polymerized formaldehyde 

5 includes p- formaldehyde, trioxane. etc. The acid in- 
cludes acetic acid, trichloroacetic acid, trifluoroacetic 
acid. etc. The reaction is carried out at a temperature of 
from room temperature to the boiling point of the sol- 
vent and is completed in 1-24 hours. 

10 Compound (III) which is the starting material can be 
prepared according to the process described in JP-A- 
21679/83, as shown below. 



(Ilia) 

30 That is. Compound (lib), 1 to 5 equivalents of me- 
thyltriphenylphosphonium bromide and 1 to 5 equiva- 
lents of n-butyl lithium on the basis of Compound (lib) 
are subjected to reaction in an inert solvent at from 
— 78* C. to room temperature for 1 to 5 hours to yield 
35 yiide (XVII) which is reacted with an equivalents of 
Compound (lib) in an inert solvent at from —78* C. to 
room temperature under atmosphere of an inert gas for 
1 to 24 hours to yield Compound (Ilia). 

The inert gas includes nitrogen, argon, etc. and the 
inert solvent includes tetrahydrofuran. etc. 

The group A' in Compound (Ilia) can easily be con- 
verted to a lower alkanoyl group as is stated in Process 
I and therefore. Compound (III) can easily be prepared. 

45 Process E 

Synthesis of Compound (I) wherein X is=N— 


o 



(Ih) 

65 Compound (lib) and 1 to 10 equivalents of Com- 
pound (XVIII) are subjected to reaction in an inert 
solvent such as benzene in the presence of 1 to 10 equiv- 
alents of titanium tetrachloride at from 0* C. to the 
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boiling poini of the solvent under atmosphere of an inert 
gas such as nitrogen and argon for 1 to 48 hours to yield 
Compound (lh). 

Process F 5 
Svnthesis of Compound (I) wherein X is — CH 2 — (Part 
1) 



In the formulae. Y. Z. n. Rs and Hal have the same 40 
meanines as previously defined. 

Compound (V) is reduced with 1 to 5 equivalent of 
lithium aluminium hydride or sodium borohydride in an 
inert solvent such as tetrahydrofuran and methanol at 
from 0' C. to room temperature for 1 to 24 hours to 45 
yield Compound (XIX). 

Compound (XIX) and 1 to 5 equivalents of thionyl 
chloride or phosphoryl chloride are subjected to reac- 


OH 



* 4 c n- 


Sr^Coipound of) ^P-ess A 5, yie.d Compound 
(Ij). 

Process G 

45 Synthesis of Compound (»wherein X is _CH;- (Part 


4 


5,116,863 
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-continued 


(CH;,„2 / ' CH ='- Z 
CH: CH - 



OT jo- y - chsoh (Q 


o 
(II) 
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Compound (XXI) is subjected to chlorination in the 
same manner as in Process F to yield Compound 
(XXII). Compound (XXII) and Compound (VI) are 
subjected to reaction in the same manner as in Process 
F to yield Compound (Ik). Compound (Ik) is treated in 
the same manner as in Process B to form Compound 

(ID- ^ 20 

Compound (II) is further treated to form Compound 

(Im). 

Compound (IX) is included in the definition of the 
starting material (XXI). 

Compound (XI) is reduced with 1 to 5 equivalents of 25 
lithium alminium hydride or sodium borohydride in an 
inert solvent such as tetrahydrofuran and methanol at 
from 0' C. to room temperature for 1 to 24 hours to 
yield Compound (XXI). 

Process H - - 30 

Svnthesis of Compound (I) wherein X is — CH:— (Part 
3) 

Compound (I) wherein X is — CH;>— can also be 
prepared by subjecting Compounds (Ia)-(Ig) obtained 35 
by the Processes A-D to reduction such as hydrogena- 
tion using paradium-carbon as catalyst. 

The intermediates and the desired compounds in each 
of the processes described above can be purified and 
isolated by a purification method which is usually used 40 
in the field of organic chemical synthesis, such as filtra- 
tion, extraction with organic solvent such as ethyl ace- 
tate and methylene chloride, drying, concentration, 
recrystaliization. column chromatography, etc. 

Out of Compounds (Ia)-(Ih) obtained in each of the 45 
processes described above, with regard to stereochem- 
istry at 11 -position of dibenz[b.e]oxepin. Compounds 
(la), (lb). (Ic). (Id), (Ig) and (Ih) are apt to be formed as 
a trans-form and Compound (Iy) is apt to be formed as a 
cis-form, with high frequency compared with the other 50 
form. 

When Compound (I) except Compounds (Ii)-(Im) is 
produced as a cis-trans mixture. Compound (I) is sepa- 
rated and purified by an appropriate method which is 
usually used in the field of organic chemical synthesis. 55 
such as column chromatography, recrystaliization, etc. 

If desired, cis-form can be convened to trans-form. 
For example, cis-form is added to an acetic acid and the 
mixture is heated at reflux in the presence of an appro- 
priate catalyst such as p-toluenesulfonic acid for 1-24 60 
hours to form trans-form. 

With regard to the denotation of cis-form (or cin- 
form) and trans form (or anti-form) of Compound (I). 
Compound (I) wherein the substituent bound to the 
double bond is on the same side as oxygen of oxepin. is 65 
cis-form (or cin-form) and Compound (I) wherein the 
substituen* is on the opposite side is trans-form (or anti- 
form). 



Y — COtH 


O 
dm) 
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Further, if cis- or trans-form is denoted according to 
E-Z expression, cis-form (or cin-form) is Z-form and 
trans-form (or anti-form) is E-form. 
15 For example, the compound represented by the fol- 
lowing formula is cis-form (or cin-form or Z-form). 


H (CHi)„ — 2 


20 



V— A 


30 


Table 1 shows examples of Compound (I* or pharma- 
ceutically acceptable salts thereof and Table 2 shows 
the structural formula thereof. 

Table 3 shows characteristic signals in NMR and 
Table 4 shows retention time in HPLC. 

TABLE 1 

Compound 

No. Compound (I ) 

35 ] Methyl cis-1 M3-dimethyIaminopropyhdene)- 

6. 1 1 -dihydrodibenz[b.e]oxepin-2-carboxy late 
Methyl trans- 1 ]-(3-dimethyiaminopropylidene>- 
6.1 l-dihydrodibenz(b.e)oxepin-2-carboxylate 

2 ' Ethyl cis-lM3-dimethylaminopropylideneh6.il- 

dihydrodibenz[b.e]oxepin-2-carboxylaie 
40 Ethyl trans-f M3-dimethy!aminopropyltdene>- 

6.ll-dihydrodibenz[b.e)oxeptn-2-carboxylate 

3 Cis- 1 1 -(3-dimethylaminopropylidene)-6. 11- 
dthydrodibenz[b.e]oxepin-2-carboxylic acid 
Trans- 1 l-<3-dimethylaminopropyIidene 1-6.1 1- 
dihydrodibenz[b.e]oxepin-2-carboxylic acid 

4 ^ 4 Methyl cis-1 l-(3-diethylaminopropylidene 1-6.1 1- 

dihydrodibenz[b.eJoxepin-2-carboxylate 
Methyl trans- 1 l-(3-diexhylaminopropylidenei- 
6. 1 1 -dihydrodibenz[b.e]oxepin-2-carboxy late 

5 Cis-1 t-(3-diethylaminopropylidene)-6.1 1- 
dihydrodibenz[b.e]oxepin-2-carboxyhc acid 
Trans- 1 1 -(3-diethylaminopropylidene 1-6. 11- 

50 dihydrodibenz[b.eloxepin-2-carboxylic acid 

6 Methyl cis- 1 1 -<3-pyrrolidincpropylidene}-6. 1 1 - 
dihydrodibenz[b.eJoxepin-2-carboxylate 
Methyl trans- 1 M3-pyrrolidinopropylidene)- 

6. 1 1 -din ydrodibenz[b.e]oxepin-2-carboxy late 

7 Cis- 1 J -{3-pyrrolidinopropy lidene>-6. 1 1 - 

55 dihydrodibcnz[b.e]oxeptn-2-carboxylic acid 

Trans- 1 H3-pyrrolidinopropylidene>-6.1 1- . 
dihydrodibenz[b.e]oxepin-2-carboxylic acid 

8 Methyl cis-1 H^-dimethy laminobutytidene>- 
6.1 l-dihydrodibenz[b.e]oxepin-2-carboxylate 
Methyl trans- 1 1 -(4-dimethylamtnobutyUdene)- 

60 6.1 l-dihydrodibenz[b.e)oxepin-2-carboxytate 

9 Cis- 1 1 -<4-dimethylaminobuiylidene)-6. 1 1 - 
dihydrodibenz(b.e}oxepin-2-carboxyIic acid 
Trans- 1 l-(4-dimethylaminobutylidene)-6.1 1- 
dihydrodibenz[b.e]oxepin-2-carboxylic acid 

10 Methyl cis-1 1 -[2-(4-meihyIpiperazino>- 

65 ethylideneJ-6.1 l-dihydrodibenz[b.e]oxepin-2- 

carboxylate 

Methyl trans- 1 1 -[2-(4-methylpiperazino>- 
ethylidenel-6, 1 l-dihydrodibenz[b.e]oxepin-2- 
carboxylate 
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TABLE 1 -continued 


Compound 

Compound (I) 


11 Cis-U-[2-<4-methylpiperaxino)ethylidene]- 5 
6. 1 l-dihydrodibenzlb.e]oxepin-2-cart>oxylic acid 

Trans- 1 1 -(2H4-methylpiperazino)ethylidene]- 
l-dihydrodiDenz[b.e]oxepin-2-carboxylic acid 

12 Methyl cis-H-<2-morphoIinocihylidcnc>-6.1 1- 
dihydrodibciu[b.e)oxepin-:-carboxylaie 

Methyl trans- 1 1 -(2-morpholinoethylidene)-6. 11 - ^ 
dihydrodibcnz[b.e]oxepin-2-carboxylaie 

13 Cis-1 M2-morpholinoethyIidene>-6.1 1- 
dihydrodibenz[b.e]oxepin-2-carboxylic acid 
Trans- 1 l-<2-morphoIinocihyIidene)-6.1 1- 
dihydrodibcnz(b,e]oxepin-2-carboxylic acid 

14 Methyl cis- J H2-ihiomorpholinoethyhdcne)- 
6. 1 1 -dihydrodibenzfb,e]oxepin-2-carboxy late 
Methyl trans- 1 M2-thiomorpholinoethylidene>- 
6. 1 1 -dihydrodiben2[b.e]oxepin-2-carboxylate 

15 Cis-1 M2-thiomorphoiinoethylidene)-6.1 1- 
dihydrodibenz[b.e}oxepin-2-carboxylic acid 
Trans- 1 1 -(2-lhiomorpholinoeth ylideneH>, 1 1 - 
dihydrodibcnz[b.e]oxepin-:-carboxylic acid 20 

16 Methyl cis-1 l-(2-pyrrolidinoethylidene>-6.1 1- 
dihydrodibCT2fb.e]oxepin-2-carboxylate 
Methyl trans- 1 l-(2-pyrrolidmoethyIidene>- 

6. 1 1 ^iihydrodibenz[b.e]oxepin-2-carbo.\y late 

17 Methyl cis-1 l-(2-pipcridinoethylidene>-6. J 1- 
dihydrodibenz[b.e]oxepin-2-carboxylate 25 
Methyl trans-1 I-(2-piperidinoethylidene>-6.1 1- 
dihydrodibenz[b.e]oxepin-2-carboxylate 

18 Methyl cis-1 M 3-d i met hylaminopropy lid ene>- 
6. 1 1 -dihydrodibenz[b.e]oxepin-2-acetate 
Methyl trans- 11 -(3-dimethylaminopropylidenet- 
6. 1 1 -dihydrodibenz[bVe)o\epin-2-acetaie 

19 Ethyl cis-1 l-(3-dimethylaminopropyIidene)-6. 1 1- 
dihydrodibenz[b.e]oxepin-2-acetaie 

Ethyl trans-1 M3-dimeih vUminopropylidene)- 
6J l-dihydrodibenz[b.e]oxepin-2-aceiate 

20 Cis-n-(3-dimeihylaminppropylidene>-6.1 1- 
dihydrodibenz[b.eJoxepin-2-acetic acid 
Trans-U-(3-dimethylaminopropylidene>-6.1 1- 
dihydrodibenz[b.e]^xepin-2-acetic acid 

2\ Methyl cis-1 l-<4-dimeihylanwiobuiylidene)-6J 1- 

dihydrodibenz[b.e]oxepin-2-acetaie 

Methyl trans-1 1-< 4-dimeihylaminobutylidene)- 

6. 1 1 -dihydrodibenz[b.e}oxepin-2-acetate 
22 Cis-1 l-(4-dimethylaminobutylidene>-6J 1- 40 

dihydrodibcnz[b.eJoxepin-2-acetic acid 

Trans-1 M4-dimethylaminobutylidene>-6.1 1- 

dthydTodibenz[b.eJoxepin-2-acetic acid 
25 Methyl cis-1 M3-pyrrolidinopropylidene)-6.1 1- 

dthydrodibenz[b.ej'oxepin-2-aceiate 

Methyl trans- 1 M3-pyrrolidinopropylidene>- 45 
6. 1 1 -dihydrodibenz[b.e]oxepin-2-acetate 

24 Cis-1 l-(3-pyrTolidinopropyttdene)-6.l I- 
dihydrodiben2lb.e]oxeptn-;-acetic acid 
Trans- 1 1 -(3-pyrrolidinoprop> iidene)-6. 11- 
dihydrodibenz[b.e]oxepin-2-acetic acid 

25 Methyl cis- 11 -i2-(4-methylpiperazino)- 
eihylidene-6.11-dihydrodibenz(b.e}oxepin-2- 
acetate 

Methyl trans- ll-[2-(4-meihylpiperazino)- 
ethyltdene)-6. 1 l-dihydrodibenz[b,e]oxepin-2- 
acetate 

26 Cis-1 l-(2-<4-rnethylpiperazino)-ethylidene- 
6.1 l-dihydrodibenz[b.e]oxepin-2-acetic acid 
Trans-1 i-[2-<4- met hylpiperaxi no )-ethylidene >- 
6.1 l-dihydrodibenz[b.e)oxepin-2-acetic acid 

27 Methyl cis-3-[n-(3-dimethylaminopropylidene)- 
6.1 l-<ithydrodibenz[b.e]oxepin-2-yl]-propionate 
Methyl trans-3-(l l-(3-dimeihylaminopropyli- 

dene)-6.1 l-dihydrodibenz[b.e]oxeptn-2-yl]- °0 
propionate 

28 Cis-3-tl l-(3-dimethylaminopropylidene>-6J 1- 
dihydrodibenz[b.eloxeptn-2-yl}-propionic acid 
Trans-3-(l M3-dimethylaminopropylidene>-6.1 1- 
dihydrodibenz(b.eloxepin-2-yl]-propionic acid 

29 Methyl cis-1 M3-dimethylaminopropylidene)- 65 
6. 1 1 -dihydrodibenz[b.e]o\eptn-3-aceiate 

Methyl irans-ll-O-dimeihylarninopropylidene)- 
6. 1 1 -dihydrodibenz[b.e]oxepin-3-aceiaie 

30 Cis-1 l-(3-dimethylarninopropylidene)-6.1 1- 
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TABLE 1-continued 


Compound 

So. Compound 0) 


30 


dihydrodibenz[ b.eJoxepin-3-acetic acid 
- Trans- 1 M3^imelhylaminopropylidene>-6.1 1- 

dihydrodibenz[b.e]oxepin-3-acetic acid 
3 j Cis-1 l-0^imethylarninopropylidene>-2-<2- 

hvdroxyethyI>-6. 1 l-dihydrodibenz[b.eloxepin 
Trans- ll-<3^imethyUminopropylidene>-2-<2- 
hydroxyethyi)-6. 1 l-dihydrodibenz[b.e}oxepin 
10 3 -> Cis-lM3-dimethyUminopropylidenc)-2-(2- 

triphenylmeihyloxymethyi}-6. 1 1-dihydrodibenz- 
[b.e}oxepin 

Trans- 1 1 -<3-dimclhylaminopropylideneV2*< 2- 
triphcnylmeihyloxytnethyl>-6.n-dihydrodibcnz- 

[b-ejoxepin 

15 33 Cts-lM3-dimcthylamtnoprop>iidene>-2-<3- 

hydroxypropyl V6. 1 1 -dihydrodibe*z[b.e}oxepin 
Trans- 1 1 -<3^imethylaminopropylidene>-2-(3- 
hvdroxypropyl>-6. 1 1-dihydrodtbenz[b,e]oxepin 
34 Methvl c in-lM2-dteihyUmmocthylHinino-6.M- 

dihvd'rodibenz[b.e]oxeptn-2-carboxylaie 

20 Methyl ami- 11 -<2-diethy laminc*thyl)imino- 

6.11 -din ydrodibenz(b,e]oxepin-2-carboxylate 
3« Cin-1 l-(2-dicthylaminoethyl>imino-6.1 1- 

dihydrc*iibenz[b.e]oxepin-2-carboxylic acid 
Anti-1 l-<2-diethylaminoethyltfmino-6.1 1- 
dihvdrodibenz[b.e]oxcpin-2-carboxylic acid 

36 Methyl cin-1 M2-dimethylaminocthyihmino- 
l - 6.11-dihydrodibenz[b.e)oxepin-2-aceta(e 

Methyl anti-1 l-<2-dimethylaminoethyltimino- 
6,1 l-dihydrodibenz[b.eJoxepin-2-acetate 

37 Cin- 1 1 -<2-dimeihylaminoethyl )imino-6. 1 1 - 
dihydrodibenz[b.e]oxepin-2-acetic acid 
Anti-1 l-<2-dimethylammoethyl)imino-6.1 1- 
dih vdrodibenz[b.e]oxepin-2-acetic acid 

3$ Methyl cin-1 M2-diethylaminoethy)hmino-6.ll- 

dihydrodibenz[b.e)oxepin-2-aceiaie 
Methyl anti-1 M2-diethylaminoethyl)imino- 
6. 1 1 -dihydrodibcnz[b.e)oxepin-2-acetate 
a 9 Cin-n42-dieihylaminoethyl)imino-6.1 I- 

35 " dihvdrodibcnz(b.e]oxepin-2-acetic acid 

Anti-1 M2-diethylaminoethyl)irninp-6.n- 
dihvdrodibenz[b.e)oxepin-2-acetic acid 
40 Methyl cin-1 l-(3-dimethylaminopropyl)imino- 

6. 1 1 -dihvdrodibenz[b.e]oxepin-2-acetaie 
Methyl anti-1 M3-dimeihylaminopropylnmmo- 
40 6. U ^dihydrodibenz[b.eloxepin-2-acetaie 

4! Cin-l M3-dimethylaminopropyUimino-6.il- 

dihvdrodibenz[b,e)oxepin-2-acetic acid 
Anti-1 M3-dimeihylaminopropyl)imino-6.1 1- 
dihvdrodibenz[b.eJoxepin-2-acetic acid 
4 -, Meihvl cin-3-(n-(2-diethyUminoethyl)imino- 

' 6.ii^jihvdrodibenz[b.eJoxepin-2-yll-proptona!e 
4 - Methvl anti-3-[n-(2-diethyUminoethyHtmtno- 

6.ll-dihydrodibenz[b.e]oxepin-2-yl)-propionate 
4 - Cin-(l l-(2-diethvlaminoethyl)imino-6.U- 

dihvdrodibenzlb.e)oxepin-2-yll-propionic t acid 
Anii-( 1 1 -(2-diethylaminoethyl hmino-6. 1 1 - 
dihvdrodibenzlb.e]oxepin-2-yl]-propionic acid 
50 ^ Meihvl cin-2-llM2-dimethylaminoethyl)immo- 

6. 1 1 -dihvdrodibenz[b.e]oxepin-2-yll-propionatc 
Methyl ami-2-[l U2-dimethylaminoeihyllimino- 
6.1 1 -<jihydrodibenz(b.e]oxepin-2-yl)-propionate 
45 Cin-2-[n-<2-dimethylaminoethyl)imino-6 t n- 
dihvdrodibenztb.e)oxepin-2-yl]-propionic acid 
55 Anti-2-U H2-dtmeihylaminoethyl)immo-6.1 1- 

dihvdrodibenz[b.e]oxepin-2-yl]-propionic acid 
4^ Methyl cin-lH2-dimethylaminoeihynimino-6.ll- 

dihvdrodibenz[b.e)oxepin-3-acetate 
Methvl anti- 1 1 -<2 -dimethylaminoeth yl Hmino- 
6.n-dihydrodibenzlb.eloxepin-3-acetate 
^0 47 Cin-lK2-dimethylaminoethyl)imino-6Jl- 
dihvdrodibenz[b.e)oxepin-3-acetic acid 
Anti-11 -<2-dimethylaminoethyl)imino-6. 1 1 - 
dihvdrodibenz(b.e]oxepin-3-acetic acid 
4g Meihvl cin-1 1 -<3-dimethylaminopropyl)imino- 

6. H -din vdrodibenztb.eloxepin-?- acetate 
Methvl anti-1 M3-dimethylaminopropyl)imino- 
b " 6.1 l-dihvdrodibenz[b.e]oxepin-3-acetate 


Cin-1 M3-dimethylaminopropyl>imino-6.1 1- 
dihvdrodibenzlb.e]oxepin-3-acetic acid 
Anti-1 l-(3-dtmethylaminopropyl)imino-6. 1 1- 
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TABLE ! -continued 


Compound 

No. Compound (1) 


15 


20 


dihydrodibenz[b.eJoxepin-3-aceuc acid 5 

50 Meihyl n-OdimcihyIaminopropylH6.1 1- 
dihydrodibenz[b.e}oxepin-2-carboxylate 

51 1 l-(3-dimethylaminopropyl>-6.1 1-dihydrodibenz- 
[b.e)oxepin-2-carboxylic acid 

52 1 l-(3-dirnethyIaminoprop\I>-6.l 1-dihydrodibenz- 
[b,e)oxepin-2-acetic acid jq 

53 I l-0-DimethyUminopropylidene>-2-<4.4- 
dimeihyI-2-oxazoline-2-yI>-6. 1 1-dihydrodibenz- 
(b.e)oxepin 

54 1 M?-DimethyIaminopropyl>-2-<4.4-dimeihyl-2- 
oxaxoIine-2->i>-6. 1 1 -dihydrodibenz[b.e)oxeptn 

55 Methyl cis-1 M3-morpholinopropylidene)-6.1 1- 
dihydrodibenz[b.e]oxeptn-2-carboxylate 
Meihyl trans- 1 l-<3-morpholinopropylidene)- 
6. 11 -dihydrodiben2(b.e]oxepin-2-carboxylate 

56 Cis- 1 M3-morpholinopropylidene}-6.1 1-dihydro- 
dibenz[b,e]oxepin-2-carboxylic acid 
Tran$*ll-(3-morpholtnopropyltdene>-6.1 1- 
dihydrodibenz(b.eJoxepin-2-carboxylic acid 

57 Methyl cis-1 M3-thtomorphoIinopropylidene)- 
6. 1 1-dihydrodibenz[b.e]oxepin-2-carboxy!ate 
Methyl trans- 1 M3-thiomorpholinopropylidene>- 
6. 1 l-dihydrodibenz[b.eJoxepin-2-carboxylate 

58 Cis-1 W3-ihiomorpholinopropylidene)-6.1 1- 
dihydrodibenz(b.eJoxepin-2-carboxylic acid 25 
Trans- 1 l-<3-thiomorpholinopropylidene)-6.1 1- 
dihydrodibenz[b.e]oxepin-2-carboxylic acid 

59 Methyl trans- 3-{cis-l M3-dirnethylaminopro- 
pylidene>-6.11-dihydrodibcnzlb.eJoxepin-:->l)- 
acrylate 

Meihyl trans-3-(trans-l l-(3-dimeihylaminopro- ^0 

p>1idene>-6. 1 l-dihydrodibenz[b.eJoxepin-2-yl]- 

acrylate 

60 Trans-3-[cis-l 1-f 3-dimeihylaminopropylidene)- 
6.n-dihydrodibenz[b.e}oxepin-2-yl]-acrylic 
acid 

Trans-3-{trans-n-(3-dimechylaminopropylidene>- ^ 

6.1 l-dihydrodibenz(b.eJoxepin-2-yl]-acrvIic 

acid 

61 Methyl cis-1 M3-methylaminopropylidene>-6.1 1- 
dihydrodibenzfb.e]oxepin-2-acetaie 

Meihyl trans-1 l-(3-meihyIaminopropylidene)- 
6. 1 1 -dihydrodibenz[b.eJoxepin-2-acetate 

62 Cis-1 l-(3-methyIaminopropylidene)-6. 11- 40 
dihydrodibenz[b.e]oxepin-2-acetic acid 

Trans- 1 1-f 3-methylaminopropylidenet-6. 1 1 - 
dihydrodibenz[b,e]oxepin-2-acetic acid 

63 Meihyl cis-1 l-(3-aminopropylidene)-6.1 I- 
dihydrodibenz[b.e]oxepin-2-acetate 

Methyl irans-I M3-a.ninopropylidene»-6.1 1- 45 
dihydrodibenz[b.e]oxepin-2-aceiate 

64 Cis-1 l-(3-ammopropylidene)-6. 1 l-dihydrodibenz- 
{b.ejoxepin-2-aceiic acid 

Meihyl trans- 1 l-(3-aminopropylidene)-6. 1 1- 

dihydrodibenz{b.e}oxepin-2-aceiic acid 
3' $ Fumarate • 1/5 hydraic of Compound 3 

(irans form 99Cr > 
5' Fumarate ■ $ hydrate of Compound 5 

(cis form 99<~ ( ) 
7' Fumarate - 1 hydraie of Compound ' 

(cis form 70^) 

11 ' 2 Fumarate - i hydrate of Compound 11 ^ 

(irans form lOOCf » 
13' 1 Fumarate - 1 hydrate of Compound 13 

(trans form 93<Tc) 
1 5' Fumarate of Compound 1 5 

(irans form 1fXK"c ) 
20' Fumarate 3/2 hydrate of Compound 20 

(irans form 95<Tr ) 60 
26' Fumarate ■ j hydrate of Compound 26 

(trans form 88<£) 
28' Fumarate • J hydrate of Compound 28 

(trans form 63Ci) 
31' i Fumarate - 1 hydrate of Compound 31 

(trans form 95 r t ) 65 
33' Fumarate of Compound 33 

(cis form 100O ) 
35 Sodium sail • 1 hydraie of Compound 35 

(antixin = 1:1) 
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TABLE I-continued 


Compound 

No. 

Compound (1 ) 


4." 

Sodium salt of Compound 43 



(ami form 98*/* ) 


45' 

Sodium sail - 1 hydrate of Compound 45 



(ami form 99C?> 


60' 

Fumaraic of Compound 60 



(cis form 1C©C< » 


TABLE 2 


X— (CH 2 )„— Z 



20 Com- 
pound 
No X — Y— A 


Me: methyl group 
Y— A Ph: pheny group 
Et: ethyl group 


— fCH:)r— Z 


1 


CH 2-COOMe 


,NMe; 


2-COOEl 
2-COOH 

2-COOMe 


NEi; 


30 


35 


40 


45 


9 
10 


2 COOH 
2-COOMe 


2-COOH 
2 COOMe 

2-COOH 
2-COOMe 



' N NMe 


50 


2-COOH 
2-COOMe 


* N O 


13 
14 


2-COOH 
2-COOMe 


60 15 
16 

65 


2-COOH 
2-COOMe 
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TABLE 2-continued 


X— (CH:) n — 2 



n 


Com- 
pound 
No. X — Y— A 


Me: methyl group 
Y — A Ph: pheny group 
Et: eihyl group 


— <CH:) n — Z 


10 


15 


17 


2-COOMe 


18 CH 2-CH : COOMe 



, NMC2 


19 2-CH-COOEi 

20 " 2-CH : COOH 


21 


2-CH;COOMe 


2-CH : COOH 
2-CH : COOMe 


25 


:-CH;COOH 
2-CH:COOMe 


30 


35 


26 


28 
29 
30 
31 


2-CH;COOH 
:-CH^CH;COOMe 


2- CH-CH-COOH 

3- CH:COOMe 
3-CH-.COOH 
:-ChhCHOH 
2-CH^CH : OC(Phj-, 
:-CH;CH : CH;OH 


40 


45 


N 2-COOMe 


„ NEi- 


35 
36 


2-COOH 
2-CH:COOMe 


NMe; 


50 


37 
38 


2-CH;COOH 
N 2CH2COOMe 


NEt : 


55 


39 
40 

42 

43 

44 


2-CHiCOOH 
2-CH ; COOMe 

2CH;COOH 
2-CH:CH 2 CCMDMe 

2-CH : CH:COOH 
2-CH(CHj)COOMe 


NMe: 60 


N'Mci 


65 
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TABLE 2-continued 


5 (D. 


10 Com- 


X— (CH 2 )n— 2 



Me: meihyl group 
Y — A Ph: pheny group 
Et: ethyl group 


pound 
No. X 

— Y — A 

— (CH : u— z 

45 

2-CH(CH 3 )COOH 


46 

3-CH 3 COOMe , 


47 

3-CH ; COOH 


4g — 'J 

S-CHiCOOMe 





49 

3-CH2COOH 



20 


50 CH : 2-COOMc 


.NMe; 


25 51 :cooh 

52 " 2-CH 2 COOH 


53 CH 


30 


O 


NMe; 


54 CH : 


O 


40 


55 CH 2-COOMe 


N O 


45 


56 


: cooh 

CH 2-COOMe 


55 


60 


5S 

2 -COOH 


59 

:-CH = CH-COOMf 

/^v NMe; 

60 

2-CH = CH-COOH 


61 

2-CH;COOMe 

» — . NHMe 

62 

* 2-CH;COOH 


63 

2-CH;COOMe 


64 

2CH : COOH 



65 
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TABLE 3 




Chemical sift of Ha proton 



(ppm> 


Measure 

Compound 

Cis 

Tran* 

solvent 

] 

5.67 

6.06 

A 

2 

5.70 

6.07 

A 

3 

5.72 

6.09 

B 

4 

5.69 

6.05 

A 

5 

5.73 



B 

6 

5.70 

6.07 

A 

7 

5.71 

6.09 

B 

8 

5.70 

6.08 

A 

9 

5.7| 

6.08 

B 

10 

5.85 

6.22 

A 

11 



6 11 

B 

i: 

5.81 

6.20 

A 

13 

5. SI 

6.13 

B 

14 

5.81 

6.18 

A 

l? 

5.80 

6.13 

B 

16 

5.83 

6.19 

A 

17 

5.92 

6.28 

A 

IS 

5.69 

6.06 

A 

19 

5.70 

6.07 

B 

20 

5.66 

6.00 

B 

2! 

5.66 

6.02 

B 

22 

5.67 

6.02 

B 

-> ~\ 

5.69 

5.9<J 

A 

24 

5.60 

5.92 

A 

25 

5.84 

6.17 

A 

26 

5.72 

6.05 

B 


5.69 

6.57 


^8 

5.50 

5.99 

B 

31 

5.66 

5.99 

A 

32 

5.69 

6.97 

A 

33 

5.65 


A 

55 

5.67 

6.06 

A 

5b 

5"? * 

6 10 

B 

< - 

5.65 

6.05 

A 

5S 

5.70 

6.08 

B 

5<) 

572 


A 

60 

5.TI 


B 

61 

5.63 


A 

62 

5.65 


B 

63 

5.6S 


A 

6-1 

5 6" 


B 

A = CDCL 




B = DMSO-d,. 





TABLE 4 



Retention time in HPLC 



(Minutes) 



Compound 

Cis 

Tran* 

Eluent 

3 

10.35 

8.33 

B 

5 

7.1Q 

6.06 

C 

7 

10.83 

8.79 

B 

9 

14.26 

1 1.40 

B 

' 11 

27.06 

21.33 

A 

13 

16.59 

13.13 

A 

15 


14.73 

A 

20 

9.93 

7.46 

B 

22 

1 1.10 

8.40 

B 

24 

10.50 

8.00 

B 

26 

11.20 

8.03 

B 

28 

11.60 

9.10 

B 

33 

1 1.06 


B 

56 

11.34 

8.95 

B 

58 

12.41 

7.75 

B 

60 

11.29 


B 

62 

10.77 


B 


15 


20 


25 


30 


35 


24 

TABLE 4-coniinued 



Retention time tn 

HPLC 



(Minutest 



Compound 

Civ 

Trans 

Eluent 

64 

10.65 


B 


10 


15 


35 


50 


55 


60 


65 


Instrument: 

SHIMAZU LC-3.A 

Column 

Yamamurakagaku YMC A-.M2 


A 0.01 M PIC B-8 


in 54.3<* MeOH • 


B0.01M PIC B-8 


in 61.3% MeOH 


C0.01M PIC B-8 


in 66.0Q MeOH 

• PIC: 

PIC reagent (Produced by Water 


Associates) 

Pressure: 

85-95 kg/cm 2 

Temperature: 

room temperature 


20 


25 


30 


Compound (I) has both an antiallergic activity and 
antiinflammatory activity. Among Compound (I), the 
compound represented by the formula (I') has strong 
antiallergic activity and the compound represented by 
the formula (IT) has strong antiinflammatory activity. 


X— (CH:) K — z 


(i) 



Y — A 


In the formula. X. n and Z are as previously defined, 
— Y*— A" is — Y — A when X is =rCH— or —CH 2 — 
and is — Y — A which is bound at 2 position of the 
mother nucleus when X is =N — . and Y and A are as 
previously defined. 


40 


45 


N — fCH;» r — Z 



In the formula, n and Z are as previously defined; Y" 
is — CH2— or — CHRjt — substituted at 2 or 3 position 
of the mother nucleus wherein R\ is a lower alkyl; A'" 
is a hydroxymethyl. a loweralkoxymethyl, a triphenyl- 
methyloxymethyh a lower alkanoyloxymethyl, a for- 
myl, a carboxyl, a lower alkoxycarbonyl, a triphenyl- 
methyloxycarbonyl. — CONR1R2 wherein K\ and R2 
are the same or different and are hydrogen atom or a 
lower alkyl, 4,4-dimethyl-2-oxazoline-2-yl or — CON- 
HOH. 

The antiallergic activity and antiinflammatory activ- 
ity of Compound (I) are described below: 

Test for antiallergic activity 

Antiallergic activity was investigated by a homolo- 
gous PCA (passive cutaneous anaphlaxis) of rats for 48 
hours, where Wistar male rats having body weights of 
180 to 220 g were used for sampling of antiserum and 
Wistar male rats having body weights of 120 to 140 g 
were used for the PCA test. 


25 


A) Preparation of ami EWA rat serum 

Anti-egg white albumin (EWA) rat serum was pre- 
pared according to Stoiland and Share's method 
[Canad. J. Physiol. Pharmacol. 52. 1 1 14 (1974)]. That is, 5 
1 mg of EWA was mixed with 20 mg of aluminum 
hydroxide gel and 0.5 ml of mixed vaccine of pertussis, 
diphtheria and tetanus, and the mixture was subcutane- 
ously administered in four portions into rat's footpad. 
After 14 days, blood was sampled from the carotid 10 
artery, and the serum was separated from the sampled 
blood, and preserved under freezing at —80° C. The 
potency of the antiserumin in the homologous PCA for 
48 hours was 1:32. 

B) Homologous PCA test of rats for 48 hours 

Groups each consisting of 3 rats were used, and 0.05 
ml of ami-EWA rat serum diluted with a physiological 
saline solution to 8 times as much was incutaneously 
injected each at two positions of depilated back to make 20 
the animals passively sensitised. After 47 hours, the 
compound of the present invention, or its solution 
(physiological saline solution or CMC solution) was 
orally administered. One hour thereafter. 0.5 ml/100 g 
of \ 9c Evan's blue physiological saline solution contain- 25 
ing 2 mg of the antigen EWA was administered into the 
tail vein, and 30 minutes thereafter, the animals were 
sacrificed by exsanguination. Then, the skins were 
stripped and the amount of leaked pigment at the blue- 
dyed parts was measured according to the Katayama et 30 
al* method [Microbiol. Immunol. 22. 89 (1978)]. That is. 
the blue-dyed parts were cut out by scissors, and placed 
in test tubes containing 1 ml of IN KOH and incubated 
at 37° C. for 24 hours. Then. 9 ml of a mixture of 0.6N 
phosphoric acid and acetone (5:13) was added thereto. 35 
and the mixture was snaked and centrifuged at 2,500 
rpm for 10 minutes. Absorbancy of the supernatant at 
620 u.m was measured, and the amount of leaked pig- 
ment was quantitatively determined by the calibration 
curve prepared in advance. An average of measure- 40 
ments at the two position was made a value for one 
zooid. and inhibition rate for the individual zooid was 
calculated by the following formula: 
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Inhibition rate (*>t) = 


Average leaked amount Leaked amount of 
of solvent-admini- — test compound- 
siered group administered group 

Average leaked amount of 
sol vent -administered group 


x 100 


10 


15 


20 


25 


30 


35 


40 


Cases where, the inhibition rate is 509c or higher, 
were regarded as positive PCA inhibition activity, and 
the minimum administered dosage, where a positive 
case was observed in at least one of three zooids was 
regarded as minimum effective dosage (MED). The 
results are shown in Table 5. 

Acute Toxic Test 
Groups each consisting of 3 dd, male mice having 
body weights of 20zt 1 g were used, and the compound 
of the present invention was administered orally (po: 
300 mg/kg) or intraperitoneal! y (ip: 100 mg/kg). Mor- 
tality 7 days after the administration was observed to 
obtain MLD (minimum lethal dosage). The results are 
shown in Table 5. 

Antiinflammatory Activity Test 

Antiinflammatory activity was examined according 
to Rat carageenin paw edema [J. Pathol. 104. 15-29 
(1971)]. Groups each consisting of three Wistar male 
rats weighing 150 g were used. The test compound was 
suspended in 0.3f£ aqueous CMC solution and the sus- 
pension was given orally. Sixty minutes later, 0.1 ml of 
0.1% carageenin was subcutaneously injected in a hind 
paw to form carageenin paw edema. 

The volume of paw was measured before the adminis- 
tration and 3 hours after the administration of caragee- 
nin with plethysmometer. 

The ratio of the volume 3 hours after the administra- 
tion to that before the administration of carageenin was 
calculated and each ratio is compared with the ratio of 
control group (0.3% CMC was administered) to give 
the edema inhibiting percentage. The results are shown 
in Table 6. 


TABLE 5 


Acute 
io\icttv 


Antiallergic Activitv 
Number of positive zooids 



(MLD) 
me/V: 



in one group of 3 zooids 
Dosaee me'ke 


MED 

Compound 

po 

T 

100 

10 

1 

0.1 

0.01 

0 001 

mg/kg 

3 

>300 

> 100 

3/3 

3/3 

3/3 

3/3 

0/3 


0.1 

(cist 
3" 

>300 

> 100 

3/3 

2/3 

1/3 

1/3 

0/3 


0.1 

(trans) 
5* 

>300 

> 100 

3/3 

3/3 

3/3 

0/3 

0/3 


1 

(cis) 

7' 

>300 

> 100 

3/3 

2/3 

1/3 

0/3 



I 

(cisnrans = 










7:3) 
9 

>300 

> 100 

3/3 

3/3 

2/3 

0/3 

0/3 


1 

(cis:trans = 
91:9) 

ir 

>300 

> 100 

2/3 

1/3 

0/3 

0/3 



10 

(trans) 

13* 

>300 

> 100 

3/3 

1/3 

0/3 

0/3 



10 

(cistrans = 

7:93) 

15 



3/3 

0/3 

0/3 

0/3 



100 

(trans) 
20" 

>300 

> 100 

3/3 

3/3 

3/3' 

1/3 

0/3 


0.1 

(trans) 
20 

>300 

> 100 

2/3 

2/3 

3/3 


0/3 

0/3 

0.1 
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TABLE 5-cominued 


Acute 
toxicity 
(MLDi 
mc/Ve 


Antiallergic Activity 
Number of positive zooids 
in one group of 3 zooids 
Dosage mg/Vg 


MED 


Compound 

P° 

'P 

100 

10 

1 

0.1 

0.01 

(transl 
20 

>300 

> 100 

3/3 

3/3 

3/3 

3/3 

1/3 

(CIS) 

22 

>300 

> 100 

3/3 

3/3 

2/3 

1/3 

0/3 

(cis:trans = 








92:8) 
26' 

>300 

> 100 

3/3 

3/3 

2/3 

0/3 

_ 

(cisrtrans = 








12:88) 
28' 

>300 

> 100 

3/3 

3/3 

3/3 

2/3 

2/3 

(cts:trans = 








37:63) 
28 

>300 

> 100 

3/3 

2/3 

3/3 

1/3 

0/3 

(CIS) 

28 

>300 

> 100 

3/3 

3/3 

2/3 

2/3 

1/3 

(trans) 
31 

>300 

> 100 

3/3 

3/3 

3/3 

1/3 

0/3 

(trans) 
31 

>300 

> 100 

3/3 

3/3 

2/3 

3/3 

0/3 

(trans) 
31 

300 

> 100 

— 

3/3 

3/3 

2/3 

0/3 

(CIS) 

33' 

NT 

NT 

3/3 

3/3 

1/3 

0/3 

— 

(cisl 
35' 

300 > 

100> 

3/3 

1/3 

0/3 



(cinranii = 

1:1) 

37 








300 > 

100> 

3/3 

3/3 

0/3 

— 

— 

(cin:anti = 








8:92) 
3<> 

300 > 

100> 

3/3 

2/3 

3/3 

0/3 

— 

(cin:anti = 








2:98) 
41 

300 > 

100> 

3/3 

2/3 

1/3 

0/3 

— 

(cin:anti — 








3:97) 
43' 

300 > 

100> 

3/3 

2/3 

0/3 

0/3 


cin:anti 








mixture 
45' 

300 > 

100> 

3/3 

3/3 

2/3 

0/3 


(anti) 
56 - 

>300 

> 100 

3/3 

3/3 

3/3 

1 /3 

0/3 

(cis:tran> = 








87:13) 
58 

>300 

> 100 

3/3 

3/3 , 

3/? 

0/3 


(cis:trans — 








87:13) 
60' 

>300 

> 100 

3/3 

3/3 

2/3 

1 3 

0/3 

(cist 









0/3 001 

— 0.1 

— 1 

0/3 0.01 

— 01 
0/3 0.01 

— 0.1 

— 0.1 
0/3 0.1 

— 1 

— 10 

_ — 10 


_ — 10 

1 

0.1 


TABLE 6 


Compound 

No. 


Carageenin pa%*. edema inhtbittng 
percentage ) 
(Average value in one group of 3 rats. 
100 me/Vc oral administration I 


50 


55 


37 
39 
41 
45' 
47 
49 


51.6 
50.2 
38.7 
63.1 
46 0 
24.1 


As is evidenced in Tables 5 and 6. Compound (I) and 
pharmaceutical^* acceptable salt thereof have PC A 60 
inhibiting activity and/or carageenin paw edema inhib- 
iting activity. 

PC A inhibiting activity is believed to be on the basis 
of an activity inhibiting liberation of chemical mediator 
such as histamine from fat skin cell. Therefore. Com- 65 
pound (I) and pharmaceutical^' acceptable salts thereof 
are believed to be useful for treating an allergic disease 
such as bronchus asthma which is caused by trachea 


m 
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contractile activity of chemical mediator such as hista- 
50 mine. 

On the other hand, carageenin paw edema inhibiting 
activity is believed to be on the basis of prostaglandin 
biosynthesis inhibiting activity. Thus, Compound (I) 
and pharmaceutical^* acceptable salts thereof are be- 
55 lieved to be useful for treating an acute inflammation 
and rheumatism which are ascribed to excessive prosta- 
glandin. 

Compound (I) includes a compound having both 
antiallergic and antiinflammatory activities described 

60 above which is useful for the treatment of allergic dis- 
eases accompanied by inflammation. 

In view of the pharmacological activity of Com- 
pound (I). Compound (I) can be used in various medica- 
ment forms for the administration purposes. 

65 The present medicament composition can be pre- 
pared by uniformly mixing an effective amount of a free 
Compound (I) or a pharmaceutical^* acceptable salt 
thereof as an active component with a pharmaceuticaily 
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acceptable carrier or excipient. The carrier can lake a 
wide range of forms in accordance with a desirable 
medicament form for the administration. These medica- 
ment compositions are desirably in a unit dosage form 
suitable for the oral administration or injection adminis- 5 
tration. In the preparation of a composition in the oral 
dosage form, any useful, pharmaceutLally acceptable 
carrier can be used. For example, an oral liquid prepara- 
tion such as a suspended medicament or syrup medica- 
ment can be prepared using water; sugars such as su- 10 
crose. sorbitol, fructose, etc.; glycols such as polyethyl- 
ene glycol, propylene glycol, etc.; oils such as sesame 
oil. olive oil. soybean oil, etc.: antiseptics such as alkyl 
parahydroxybenzoate, etc.; and flavors such as straw- ^ 
berry flavor, peppermint, etc. Powder, pills, capsules 
and tablets can be prepared using an excipient such as 
lactose, glucose, sucrose, mannitol, etc.: a disintegrator 
such as starch, sodium alginate, etc.; a lubricant such as 
magnesium stearate, talc, etc.; a binder such as polyvi- 2Q 
nyl alcohol, hydroxypropylcellulose, gelatin, etc.; a 
surfactant such as fatty acid esters; and a plasticizer 
such as glycerine, etc. Tablets and capsules are the most 
useful, oral unit dosage forms because of easy adminis- 
tration. To prepare tablets and capsules, solid carriers 2 5 
for medicament are used. Injection solution can be pre- 
pared using a carrier consisting of a salt solution, a 
glucose solution or a mixture of the salt solution and the 
glucose solution. The effective dosage of Compound (I) 
is 1 to 20 mg/kg/day for a human being, and number of 30 
administration is 3 to 4 per day. 

Examples and Reference Examples are given below: 

REFERENCE EXAMPLE 1 

(Raw material 1) Methyl 35 
1 1 -oxo-6. 1 l-dihydrodibenz[b.e]oxepin-2-carboxylate 

In this example, 348.9 g of sodium salt of methyl 
p-hydroxybenzoate. 402.4 g of phthalide and 200 g of 
sodium chloride are mixed with one another and stirred 
at 150° C. for 6 hours. After completion of the reaction, 
the mixture is cooled until the temperature is brought 
back to room temperature. 4 1 of aqueous 109* acetic 
acid solution is added thereto and the mixture is allowed 
to stand at room temperature overnight. After stirring 4<; 
the mixture at room temperature for 3 hours, deposited 
crystals are separated by filtration, and 6 1 of water is 
added/ thereto. After stirring the mixture at room tem- 
perature for 30 minutes, the deposited crystals are sepa- 
rated by filtration. After the addition of 3 1 of toluene to 50 
the crystals, the mixture is stirred at room temperature 
for one hour. The crystals are separated by filtration 
and dried over heating under reduced pressure to yield 
393.9 g of 2-(4-methoxycarbonylphenoxy) methyl ben- 
zoic acid. 55 

IR(KBrdisk): 3400. 1700, 1610, 1260, 1235 cm" 1 The 
thus obtained 2-(4-methoxycarbonylphenoxy) methyl 
benzoic acid (392.7 g) is suspended in 5.0 1 of methylene 
chloride and 266.0 g of trifluoroacetic anhydride is 
added thereto. After stirring the mixture at room tern- 60 
perature for one hour, 19.4 g of boron irifluoride- 
ethylether complex is added thereto and the mixture is 
stirred at room temperature for two hours. The reaction 
solution is poured into ice water. After an organic sol- 
vent layer is separated from the mixture, the organic 65 
layer is washed with diluted aqueous sodium hidroxide 
solution and water, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure to 
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obtain 335.3 g of methyl 1 l-o.\odibenz[b.e]oxepin-2-car- 
boxylate as a white crystal. 

Melting point and elementary analysis are shown in 
Table 7. 

5 IR(KBrdisk): 1710, 1650. 1610. 1250. 1010 cm-' 
NMR (CDCI3, 6, ppm): 3.84(s, 3H), 5.14(s. 2H), 
6.87-8.93(m. 7H) 

REFERENCE EXAMPLES 2-5 

10 (Raw material 2) ll-Oxo-6, 1 l-dihydrodibenz[b,e]oxe- 

pin-2-acetic acid 
(Raw material 3) 1 l-Oxo-6,1 l-dihydrodibenz[b,e]oxe- 

pin-3-acetic acid 
(Raw materia] 4) 2-(l l-Oxo-6,U-dihydrodibenz[- 
15 b,e]oxepin-2-yl)-propionic acid 

(Raw material 5) 3-(l l-Oxo-6,1 l-dihydrodibenz[- 

b,e]oxepin-2-yl)-propionic acid 
Raw materials 2-5 are produced by respectively substi- 
tuting p-hydroxyphenyl acetic acid, m-hydroxyphenyl 
20 acetic acid. 2-(p-hydroxyphenyl)-propionic acid and 
3-(p-hydroxyphenyl)-propionic acid for methyl p- 
hydroxybenzoate in Reference example 1. 

Melting points and elementary analyses thereof are 
shown in Table 7. 

25 

REFERENCE EXAMPLE 6 

(Raw material 6) Methyl 1 l-methylene-6,1 1-dihy- 

drodibenz-[b,e)oxepin-2-carboxylate 

In 100 ml of tetrahydrofuran is suspended 25 g of 
50 methyltriphenylphosphonium bromide and 40 ml of 1.6 
N-n-butyl lithium helium hexane solution is dropwise 
added thereto under a nitrogen atmosphere and ice- 
cooling. After stirring the mixture under ice-cooling for 
30 minutes, a solution obtained by dissolving 15 g of 

3 - methyl 1 1 -oxo-6. 11 -dihydrodibenz[b,e]oxepin-2-car- 
boxylate in 250 ml of tetrahydrofuran is dropwise added 
thereto and the mixture is stirred at room temperature 
for two hours. The solvent is distilled away under re- 
duced pressure and the residue is purified by column 

40 chromatography on silica gel (eluent: hexane:ethyl 
acetate = 3:1) to obtain 3.7 g of the desired product as a 
colorless oily matter. 

NMR (CDCI3. 6. ppm): 3.83fs, 3H), 5.15(s. 2H). 5.29 
(s. 1H). 5.74(s. 1H). 6.69-8-22(m. 7H) 

4 - Melting point and elementary analysis are shown in 
Table 7. 

REFERENCE EXAMPLE 7 

(Raw material 7) Methyl 
50 1 l-methylene-6,1 l-dihydrodibenz-[b,e]oxepin-2-acetate 

The desired product is obtained by substituting 11- 
oxo-6, 1 l-dihydrodibenz[b.e]oxepin-2-acetic acid for 
methyl 1 l-oxo-6,1 l-dihydrodibenz[b,e]oxepin-2-car- 
55 boxylate in Reference example 6. 

Colorless oily matter 

NMR (CDClj, 6, ppm): 3.48(s, 2H). 3.61(s, 3H), 5.05 
(s. 2H). 5.20(s, 1H). 5.62(s. 1H), 6.59-7.43 (m, 7H) 

IR (neat ? cm" 1 ): 2950. 1740, 1615, 1490, 1010 
£Q Melting point and elementary analysis are shown in 
Table 7. 

REFERENCE EXAMPLE 8 

(Raw material 8) 
65 1 l-Methylene-6, 1 l-dihydrodibenz[b,e]-oxepin-2-ace;ic 

acid 

To a mixed solvent of 200 ml of methanol and 50 ml 
of 2N-aqueous souium hydroxide solution is added 2.9 g 
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of methyl 1 l-methylene-6.1 l-dihydrodibenz[b,e]oxepin~ 
2-acetate (raw material 7. Reference example 7) and the 
mixture is heated at reflux for two hours. After allowing 
the mixture to stand for cooling, the mixture is concen- 
t rated under reduced pressure, and the pH of the mix- 
ture is adjusted to 1.0 with aqueous 4N-hydrochloric 
acid solution. The mixture is extracted with 500 ml of 
ethyl acetate, washed with aqueous I N-hydrochloric 
acid solution and saturated aqueous sodium chloride io 
solution in order and dried over anhydrous sodium 
sulfate. The solvent is distilled away under reduced 
pressure and the resultant crude product is crystallized 
from hexane to obtain 2.7 g of the desired product as a 
white solid. 

NMR (DMSO-d 6 +D 2 0, 6, ppm): 3.45(s. 2H) t 5.02(s t 
2H), 5.16<s, 1H), 5.60(s, 1H), 6.45-7.44<m. 7H) 

Melting point and elementary analysis are shown in 
Table 7. 20 

REFERENCE EXAMPLE 9 

(Raw material 9) Methyl 
1 l-methylene-6,U-dihydrodibenz-[b,e]oxepin-3-acetate 

The desired product is obtained by substituting 11- 
oxo-6.1 1-dihydrodibenz[b,e]oxepin-3-acetic acid for 
methyl 1 1 -oxo-6, 1 1 -dihydrodibenz[b,e]oxepin-2-car- 
boxylate in Reference example 6. 


15 


REFERENCE EXAMPLE 10 

(Raw material 10) 
1 l-Methylene-6.1 l-dihydrodibenz[b,e]oxepin-3-acetic 
acid 

The desired product is obtained by substituting 
methyl 1 l-methylene-6.1 l-dihydrodibenz[b,e]oxepin- 
3-acetate for methyl 1 l-methylene-6.1 l-dihydrodibenz(- 
b t e]oxepin-2-acetate in Reference example 8. 

TABLE 7 
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Raw 

Melting point 

Elementary analysis (Tc) 


material 

CO 

or mass spectrum 



1 

128-129 

as CifrHj:0 4 





C 

H 


{Isopropyl 

Calculated 

71.63 

4.51 


ether) 

Found 

71.55 

4.4S 

2 

130-132 

as C|t.Hi:04 

C 

H 


(Ethyl 

Calculated 

71.63 

4.51 


aceiate) 

Found 

71.86 

4.55 

3 

IU-1U 

as Ci6Hi;0 4 

C 

H 


(Ethyl 

Calculated " r 

71.63 ' 

■ 4.51 


acetate) 

Found 

71.53 

4.66 

4 

Syrup 

as C17H14O4 
(M * 282) 



5 

144-145 

as CjtHmCu 

C 

H 


(Water) 

Calculated 

72.33 

5.00 



Found 

72.45 

5.20 

6 

Syrup 

as CpHiAi 
(M - 266) 



7 
8 

Syrup 
162-163 

as CigHiaOj 
(M - 280) 
as CiTHuOt 

C 

H 


(Water) 

Calculated 

76.68 

5.30 



Found 

76.20 

5.16 


30 


35 


40 


45 


50 


55 


60 


65 


10 


15 
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REFERENCE EXAMPLE 11 
(Reagent 1) 

(3-Dimethylaminopropyl)-triphenylphosphonium 
bromide hydrobromide 

In this example. 350.0 g of triphenylphosphine and 
270.0 g of dibromopropane are suspended in 700 ml of 
toluene and the suspension is heated at reflux for 25 
hours- After allowing the suspension to stand for cool- 
ing, the formed product is separated by filtration and 
washed with 2 1 of toluene to obtain 550.0 g of (3- 
bromopropyl)-triphenylphosphonium bromide hydro- 
bromide having m.p. 233-234* C. 

Then, 100.0 g of (3-bromopropyl)-triphenylphos- 
phonium bromide hydrobromide is suspended in 500 ml 
of ethanol. and 300 ml of 50<& aqueous dimethylamine 
solution is added thereto. After heating the mixture at 
reflux for 10 minutes, the mixture is allowed to stand for 
20 cooling. The solvent is distilled away under reduced 
pressure and the resultant crude product is recrystal- 
lized from ethanol to obtain 64.0 g of the desired prod- 
uct having the physicochemical properties as identified 
in Table 8. 

25 REFERENCE EXAMPLES 12-14 

(Reagent 2) (3-Diethylaminopropyl)-triphenylphos- 

phonium bromide hydrobromide. § hydrate 
(Reagent 3) (4-Dimethylaminobutyl)-triphenylphos- 
30 phonium bromide hydrobromide 

(Reagent 4) (3-PyrrolidinopropyD-triphenylphos- 
phonium bromide hydrobromide. J hydrate 
The above-captioned compounds are prepared ac- 
cording to the same manner as in Reference example 1 1 
3^ and the physicochemical properties are shown in Table 
8. 

TABLE 8 


60 


Melting point 


40 


45 


50 


55 


Reagent 

CO 

Elementary, analysis i^r 

) 


1 

2S~-28 C > 

as OxH^NPBr: 




(Ethanol) 

C 

H 

N 



Calculated 54.24 

5 54 

2.75 



Found Ml 2 

5.63 

2.93 



as C^H^NPBr 2 .iH : 0 




(Isopropanol) 

C 

H 

N 



Calculated 55.33 ' 

6.05 

2.58 



Found 55.31 

619 

2.68 


255-25" 

as C-uHjnNPBr: 




(Isopropanol) 

C 

H 

N 



Calculated 55.09 

5.78 

2.68 



Found 55.04 

5.91 

2.62 

4 

291-293 

as C25H3oNPBr 2 iH:0 



(Ethanol) 

C 

H 

N 



Calculated 55.17 

5.74 

2.57 



Found 55.18 

5.95 

2.66 


EXAMPLE 1 


Ethyl 

1 l-(3-dimethylaminopropylidene)-6,l l-dihydrodibenz[- 
b,e]oxepin-2-carboxylate (Compound 2) 

Process A: 

N-( 1 , 1 -dimethyl-2-hydroxyethyl)- 1 1 -oxo-6, 1 1 -dihy- 
drodibenz[b,e]oxepin-2-carboxamide 

In this process. 12.5 g of 6.1 1-dihydro-l l-oxodibenz[- 
65 b,e]oxepin-2-carboxylic acid is dissolved in 300 ml of 
methylene chloride and 8.9 g of thionyl chloride is 
dropwise added to the solution under ice-cooling. After 
stirring the mixture at room temperature for two hours, 
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the solvent is distilled away under reduced pressure. To 
the obtained residue are added 100 ml of toluene and 
32.4 g of 2-amino-2-methyl-propanol. and the mixture is 
stirred ai 50° C. for 3 hours. 

The mixture is extracted with 500 ml of ethyl acetate. 5 
and washed with saturated aqueous sodium bicarbonate 
solution and saturated aqueous sodium chloride solution 
in order. The mixture is dried over anhydrous sodium 
sulfate and the solvent is distilled away under reduced 
pressure. The crude product is recrystaJlized from tolu- 10 
ene to obtain 8.3 g of the desired product as a white 
crystal. 

Melting point: 155-159* C. 

NMR (CDCb +DMSO-d6, 6, ppm): 1.38(s, 6H), 
3.53(s, 2H). 5.25(s, 2H), 6.91-8.68<m t 7H) 15 

Process B: 

2-(4,4-Dimethyl-2-oxazoline-2-yl)-l l-oxo-6,I 1-dihy- 
drodibenz[b,e]oxepin 

In this process, 8.0 g of N-(l,l-dimethyl-2-hydroxye- 20 
thyJ)-l I-oxo-6,1 l-dihydrodibenz[b,e]oxepin-2-carboxa- 
mide is suspended in 100 ml of methylene chloride. To 
the suspension is added 3.6 g of thionyl chloride under 
a nitrogen atmosphere and ice-cooling and the mixture 
is stirred at room temperature for one hour. To the 25 
mixture is added 300 ml of methylene chloride, and the 
mixture is washed with saturated aqueous sodium bicar- 
bonate solution and dried oyer anhydrous magnesium 
sulfate. The solvent is distilled away under reduced 
pressure and the residue is purified by column chroma- 30 
tography on silica gel (eluent: hexanerethyl acetate=2:l 
). The resultant crude product is recrystallized from 
hexane to obtain 6.3 g of the desired product as a white 
crystal. 

Melting point: 122 e C 35 
NMR (CDCh. 6. ppm): 1.37(s. 6H), 4.06(s, 2H). 

5.14(s. 2H), 6.84-8.89(m, 7H) 

Elementarv analysis (%): as CVQHpChN: 

Calculated': C 74.25, H 5.58, N 4.56. 

Found: C 74.23. H 5.55. N 4.59. 40 
Process C: 

1 l-(3-Dimethylaminopropyl)-l l-hydro.\y-2-(4.4- 
dimethyl-2-oxazoline-2-yl)-6. 1 1 -dihydrodibenz[b,e]oxe- 

pin 45 

To a solution of 3-dimethylaminopropyl magnesium 
chloride obtained by reacting 1.2 g of magnesium with 
6.0 g of 3-dimethylaminopropyl chloride in 80 ml of 
tetrahydrofuran under a nitrogen atmosphere using 
dibromoethane as a catalyst is dropwise added under 50 
ice-cooling 80 ml of tetrahydrofuran solution of 7.6 g of 
2-(4,4-dimethyl-2-oxazoline-2-yl)-l l-oxo-6,1 1-dihy- 
drodibenz[b,e]oxepin. 

After stirring the mixture at room temperature over- 
night, aqueous ammonium chloride solution is added 55 
thereto and then the mixture is neutralized with aqueous 
4N-hydrochloric acid solution. The solvent is distilled 
away under reduced pressure. To the residue is added 
aqueous 4N-hydrochloric acid solution to adjust the pH 
of the solution to 1. After washing the mixture with 200 60 
ml of diethyl ether, aqueous lON-sodium hydroxide 
solution is added to adjust the pH of the mixture to 13. 
The mixture is extracted with 200 ml of methylene 
chloride and the extract is washed with saturated aque- 
ous sodium bicarbonate solution and saturated aqueous 65 
sodium chloride solution in order. After drying the 
solution over anhydrous sodium sulfate, the solvent is 
distilled away under reduced pressure. The residue is 
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purified by column chromatography on silica gel (elu- 
eni: hexanerethyl acetate triethylamine=10:10:l ). The 
resultant crude product is triiurated with isopropyl 
ether to obtain 6.1 g of the desired product as a white 
5 solid. 

Meltine point: 166-167° C. 

NMR (CDCb. 6, ppm): 1.30(s. 8H). 2.18(s. 8H). 3.98 
(s. 2H), 4.97 and 5.46(ABq, J =15.1 Hz. 2H), 
1Q 6.65-8.49(m, 7H) 

Process D. Ethyl 
1 l-(3-dimethylaminopropyIidene)-6.1 l-dihydrodibenz[- 
b,e]oxepin-2-carboxylate 

, 5 In this process, 6.1 g of 1 l-(3-dimethylaminopropyl)- 
1 l-hydroxy-2-(4,4-dimethyl-2-oxazoline-2-yl)-6,l 1- 
dihydrodibenz[b,e]oxepin is dissolved in 300 ml of et ha- 
nd. To the solution are added 0.6 g of p-toluenesulfonic 
acid and 30 ml of water and the mixture is heated at 

20 reflux for 4 hours. The solvent is distilled away under 
reduced pressure to obtain a crude product of ll-(3- 
dimethylaminopropylidene)-6, 1 1 -dihydrodibenz[- 
b,e]oxepin-2-carboxylic acid. The crude product is dis- 
solved in $00 ml of ethanol and 20 ml of concentrated 

25 sulfuric acid is added thereto. The mixture is heated at 
reflux for 15 hours. 

The solvent is distilled away under reduced pressure. 
To the resultant residue is added 200 ml of water and 
the mixture is washed with diethyl ether. The pH of the 

30 mixture is adjusted to 12.0 with aqueous lON-sodium 
hydroxide solution and the mixture is extracted with 
300 ml of methylene chloride. The extract is washed 
with saturated aqueous sodium bicarbonate solution and 

35 saturated aqueous sodium chloride solution in order. 
After drying the extract over anhydrous sodium sulfate, 
the solvent is distilled away under reduced pressure and 
the resultant residue is purified by column chromatog- 
raphy on silica gel (eluent: ethyl acetate:trie- 

40 thylamine= 10:1 ) to obtain 1.4 g of the desired product 
as a colorless oilv matter. 

IR (neat, cm" 1 ): 2950, 2775. 1715, 1250, 1120, 1010 
Mass spectrum (m/z): 351 (M~) 

45 EXAMPLE 2 

U-(3-Dimethylaminopropylidene)-2-(2-triphenylme- 
thyloxymethy l)-6, 1 1 -dihydrodibenz[b,e]oxepin 
(Compound 32) 

50 Process A: 

1 l-Hydroxy-2-(2-hydroxyethyl)-6,ll-dihydrodibenz 
[b.ejoxepin 

In this process, 20 g of methyl 1 l-oxo-6,1 1-dihy- 
drodibenz[b.e]oxepin-2-acetate is dissolved in 500 ml of 

55 tetrahydrofuran. To the solution is added 6.0 g of lith- 
ium alminium hydroxide and the mixture is stirred at 
room temperature for one hour. After decomposing an 
excess of the reagent by the addition of water to the 

£0 solution, the mixture is filtered to remove an inorganic 
salts and the filtrate is concentrated to dryness under 
reduced pressure to obtain 17.7 g of the desired product 
as a white solid. 

Melting point: 132-136° C. 

65 NMR (CDCh*DMSO-d 6 + D 2 0. 6. ppm): 2.59(t, 
2H. J = 6.8Hz). 3.55(t. 2H ; J = 6.8Hz). 4.89 and 
5.71(ABq. 2H. J = 12.6Hz), 5.60(s. 1H), 6.46-7.49(m, 
7H) 
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Process B: 

1 l.Hydroxy-2-(2-triphenylmethyloxyethyl)-6.1 1-dihy- 
drodibenz[b,e]oxepin 

In ihis process. 17.2 g of 1 l-hydroxy-2-(2-hydroxye- 5 
thyl)-6,11-dihydrodibenz[b.e]oxepin is dissolved in 50 
ml of pyridine. To the solution is added 30 g of tri- 
phenylchloromethane and the mixture is stirred at 50° 
C. for 5 hours. After adding water and stirring the mix- 
ture for 2 hours, the solvent is distilled away under 10 
reduced pressure. The mixture is extracted with 1000 ml 
of ethyl acetate, washed with saturated aqueous sodium 
chloride solution, and dried over anhydrous sodium 
sulfate The solvent is distilled away under reduced 
pressure and the resultant residue is purified by column 15 
chromatography on silica gel (eluent: hexaneiethyl 
acetate = 3:1 ) to obtain 21.7 g of the desired product as 
a colorless amorphous. 

NMR (CDCI3 + D2O, 6, ppm): 2.47-2.95(m, 2H), 
2.96-3.45(m. 2H), 4.87 and 5.71(ABq, 2H, J=13.2Hz), 20 
5.43(s. 1H). 6.33-7.5 l(m. 22H) 

Process C: 

1 l-Oxo-2-(2-triphenylmethyIoxyethyI)-6,l 1-dihy- 

drodibenz[b,e]oxepin 25 

In this process, 10 g of 1 l-hydroxy-2-(2-triphenylme- 
thyloxyethyi)-6. 1 1 -dihydrodibenz[b.e]oxepin is dis- 
solved in a solution comprising 800 ml of acetone, 1000 
ml of water. 20 ml of saturated aqueous magnesium 
sulfate solution and 0.2 g of disodium phosphate. To the 30 
solution is dropwise added 2.6 g of aqueous sodium 
permanganate solution and the mixture is stirred at 
room temperature for 4.5 hours. Then, 100 ml of metha- 
nol is added thereto and the mixture is heated at reflux 
for 3 hours. After allowing the mixture to stand for 35 
cooling, the mixture is filtered and the filtrate is ex- 
tracted with 1000 ml of ethyl acetate, washed with 
saturated aqueous sodium chloride solution and dried 
over anhydrous sodium sulfate. The solvent is distilled 
away under reduced pressure and the resultant crude 40 
product is recrystallized from isopropanol to obtain 8.0 
g of the desired product having melting point of 
132-134° C. as a white crystal. 
Elementary analvsis {9c): as C35H28O3 
Calculated: C 84.65. H 5.68. 45 
Found: C 84.56. H 5.67. 

NMR (CDCh. 6. ppm): 2.61-3.04<m. 2H), 3.05-3.46 
(m. 2H), 5.01(s, 2H). 6.63-8.07(m. 22H) 

Process D. 50 
1 1 -(3-DimethylaminopropyD- 1 1 -hydroxy-2-(2-tri- 
phenylmethyloxyethyl)-6.11-dihydrodibenz{b.e]oxepin 

To a solution of 3-dimethylaminopropyl magnesium 
chloride obtained by reacting 0.2 g of magnesium with 
1.0 g of 3-dimethylaminopropyl chloride in 10 ml of 55 
tetrahydrofuran under a nitrogen atmosphere using 
dibromoethane as a catalyst, is dropwise added a solu- 
tion obtained by dissolving 2.0 g of 1 l-oxo-2-(2-tri- 
phenylmethyloxyethyl)-6, 1 l-dihydrodibenz[b,e]oxepin 
in 10 ml of tetrahydrofuran under ice cooling and the 60 
mixture is stirred at room temperature for one day. 
Aqueous ammonium chloride solution is added thereto 
and the pH of the mixture is adjusted to 7.0 with aque- 
ous 4N-hydrochloric acid solution. The solvent is dis- 
tilled away under reduced pressure. The mixture is 65 
extracted with 200 ml of methylene chloride and 
washed with saturated aqueous sodium bicarbonate 
solution and saturated aqueous sodium chloride solution 
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in order. After drying the extract over anhydrous so- 
dium sulfate, the solvent is distilled away under reduced 
pressure. The resultant residue is purified by column 
chromatography on silica gel (eluent: hexaneiethyl 

5 aceiate:triethylamine= 10:10:1 ) to obtain 1.2 g of the 
desired product as a colorless amorphous. 
NMR (CDCh. 6, ppm): 0.85-1. 83(m. 4H). 2.08(s. 6H), 
2.67-3.44(m. 6H), 4.94 and 5.36(ABq. 2H. J = 15.8Hz), 
6.63-8. 13(m. 22H) 

10 Mass spectrum (m/z): 583 (M + ) 

Process E: 

1 1 -(3-Dimethylaminopropy lidene)-2-(2-tripheny Ime- 
thyloxyethy!)-6, 1 l-dihydrodibenz[b,e]oxepin 

15 In this process, 1.2 g of 1 l-(3-dimethylaminopropyl)- 
1 l-hydroxy-2-(2-triphenylmethyloxyethyl)-6.1 1-dihy- 
drodibenz[b,e]oxepin is dissolved in 50 ml of pyridine. 
To the solution is dropwise added 0.8 g of phos- 
phorusoxychloride under a nitrogen atmosphere and 
ice-cooling. After stirring the mixture at room tempera- 
ture for one hour, the solvent is distilled away under 
reduced pressure. The residue is extracted with 100 ml 
of methylene chloride, and washed with saturated aque- 

25 ous sodium bicarbonate solution and saturated aqueous 
sodium chloride solution in order. After drying the 
mixture over anhydrous sodium sulfate, the solvent is 
distilled away under reduced pressure. The resultant 
residue is purified by column chromatography on silica 

30 gel (eluent: hexane:ethylacetate:triethylamine= 10:10:1 
) to obtain 0.82 g of the desired product as a colorless 
oily matter. 

NMR (CDCb, 5, ppm): 2.16(s, 6H). 2.3O-2.40(m, 4H), 
2.79(t. 2H. J=6Hz). 3.24(t. 2H, J=6Hz), 5.97 
35 (t. 1H. J=7Hz). 6.60-7.40(m. 22H), (trans form) 
Mass spectrum (m/z):: 565 (M + ) 

EXAMPLE 3 
U-(3-Dimethylaminopropylidene)-2-(2-hydroxyethyI)- 
40 6,ll-dihydrodibenz[b,e]oxepin (Compound 31) 

In this example. 0.92 g of 1 l-(3-dimethylamino- 
propylidene)-2-(2-triphenylmethyloxyethyl)-6, 1 1-dihy- 
drodibenz[b.e]oxepin is dissolved in a mixed solvent of 
20 ml of water and 20 ml of dioxane. To the solution is 
" added 60 mg of p-toluene sulfonic acid and the mixture 
is heated at reflux for two hours. The solvent is distilled 
away under reduced pressure and the residue is ex- 
* tracted with 200 ml of ethylacetate, washed with satu- 
50 rated aqueous sodium bicarbonate solution and satu- 
rated aqueous sodium hydrochloride solution in oder 
and dried over anhydrous sodium sulfate. The solvent is 
distilled away under reduced pressure. The resultant 
residue is purified by column chromatography on silica 
55 gel (eluent: ethylacetate triethylamine= 10:1 ) to obtain 
0.4 g of the desired product. 
Cis form white solid, 
Melting point: 100-102° C. (diethylether) 
NMR (CDCh, 6. ppm): 2.32(s, 6H), 2.30-2.70(m. 
60 4H), 2.76(t. 2H, J = 6Hz), 3.78(t. 2H, J = 6Hz), 5.66(t, 
lH; J=7Hz), 6.80-7. 40(m. 7H) 
Mass spectrum: 323 (M + ) 
Trans form white solid. 
Melting point: 96 - -97° C. (diethylether) 
65 NMR (CDCh, 6, ppm): 2.21(s, 6H), 2.30-2.70(m, 4H), 
2.76(t, 2H, J = 6Hz). 3.78(t. 2H. J = 6Hz), 6.01(t, 
1H. J = 7Hz). 6.68-7. 40(m, 7H) 
Mass spectrum (m/z): 323 (M~) 


20 
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EXAMPLE 4 

1 l-(3-Dimethylaminopropylidene)-6.1 1-dihydrodib- 
enz [b,e]oxepin-2-acetic acid (Compound 20) 

In this Example. 2.2 g of 1 1-(3-dimethylamino- 5 
propylidene)-2-(2-hydroxyethyl)-6 ? ll-dihydrodibenz[- 
b,e]oxepin is dissolved in 100 ml of acetone. The Jones 
reagent is added to the solution until the reaction solu- 
tion shows an orange color and the mixture is stirred at ]Q 
room temperature for one hc^r. Sodium bicarbonate is 
added thereto and an inorganic substance is removed by 
filtration. The solvent of the filtrate is distilled away 
under reduced pressure to obtain the desired product. 
The physicochemical properties of the product coin- j 5 
cide with those of the product obtained in Example 35. 

EXAMPLE 5 

Methyl 1 l-(3-dimethylaminopropylidene)-6, 1 1-dihy- 
drodibenz[b.e)oxepin-2-carboxylate (Compound 1) 

In this Example, 45 g of (3-dimethylaminopropyl)tri- 
phenylphosphonium bromide hydrobromide is sus- 
pended in 200 ml of tetrahydrofuran under a nitrogen 
atmosphere and 82 ml of 1.6N-n-butyl lithium hexane 
solution is added thereto under ice-cooling. The mix- - 
ture is stirred under ice-cooling for one hour. To the 
mixture is dropwise added under ice-cooling a solution 
obtained by dissolving 10 g of methyl 1 l-oxo-6,1 1-dihy- 
drodibenz[b.e]oxepin-2-carboxylate in 200 ml of tetra- 3Q 
hydrofuran. After stirring the mixture at room tempera- 
ture for 2 hours, the mixture. is extracted with 800 ml of 
ethyl acetate. After washing the extract with saturated 
aqueous sodium chloride solution and drying the ex- 
tract over anhydrous sodium sulfate, the solvent is dis- 35 
tilled away under reduced pressure. The residue is puri- 
fied by column chromatography on silica gel (eluent: 
hexane:ethyl acetate:triethylamine== 10:10:1 ) to obtain 
2.0 g of trans form and 5.6 g of cis form of the desired 
product. 40 

Cis form: NMR (CDCh. 6. ppm): 2.23(s, 6H). 
2.17-2.81(m. 4H), 5.28(bs. 2H). 5.61(t, 1H), 6.80-8.10<m. 
7H) 

Trans form: NMR (CDCh, 6. ppm): 2.15(s. 6H), 
2. W-2.8 Km. 4H). 5.00-5. 50(broad. 2H). 6.06 
(t, 1H), 6.70-8. 10(m. 7H) 

EXAMPLE 6 

Methyl 

11 -(3-diethylaminopropylidene)-6. 1 1 -dihydrodibenz[ 
b,e]oxepin-2-carboxy!ate (Compound 4) 

The desired product is obtained by substituting (3- 
diethylaminopropyO-triphenylphosphonium bromide 
hydrobromide. J hydrate for (3-dimethylaminopropyD- 55 
triphenylphosphonium bromide hydrobromide in Ex- 
ample 5. 

EXAMPLE 7 

Methyl 60 
1 l-(3-pyrrolidinopropylidene)-6,U-dihydrodibenz[- 
b,e]oxepin-2-carboxylate (Compound 6) 

The desired product is obtained by substituting (3- 
pyrrolidinopropyl)-tripheny!phosphonium bromide hy- 65 
drobromide.i hydrate for (3-dimethylamincpropyl)-iri- 
phenylphosphonium bromide hydrobromide in Exam- 
ple 5. 


45 


50 
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EXAMPLE 8 
Methyl 

1 l-(4-dimethylaminobutyIidene)-6. 1 l-dihydrodibenz[- 
- b,e]oxepin-2-carboxy!ate (Compound 8) 

The desired product is obtained by substituting (4- 
dimethylaminopropyl)-tripheny]phosphonium bromide 
hydrobromide (or (3-dimethylaminopropyI)-triphenyl- 
10 phosphonium bromide hydrobromide in Example J. 

EXAMPLE 9 
Methyl 

1 l-(3-dimethylaminopropylidene)-6,l l-dihydrodibenz[- 

15 b,e]oxepin-2-acetate (Compound 18) 

In this example, 48 g of (3-dimethylaminopropyl)-tri- 
phenylphosphonium bromide hydrobromide is sus- 
pended in 200 ml of tetrahydrofuran under a nitrogen 

20 atmosphere and 80 ml of 1.6N-n-butyl lithium hexane 
solution is added thereto under ice-cooling. The mix- 
ture is stirred under ice-cooling for one hour. A solution 
obtained by dissolving 5.0 g of 1 l-oxo-6.1 1-dihydrodib- 
enz [b,e]oxepin-2-acetic acid in 120 ml of tetrahydrofu- 

25 ran is dropwise added under ice-cooling. After stirring 
the mixture at room temperature for two hours, the 
solvent is distilled away under reduced pressure. Then, 
200 ml of water is added to the residue and the mixture 

3Q is washed with 200 ml of diethyl ether. The pH of the 
mixture is adjusted to 1 with aqueous 4N-hydrochloric 
acid solution and the mixture is washed with diethyl 
ether. 

Then, aqueous lON-sodium hydrooxide solution is 

35 added thereto to adjust the pH of the mixture to 7 and 
the solvent is distilled away under reduced pressure. 
The resultant residue is dissolved in 400 ml of methanol 
and 5 g of p-toluene sulfonic acid is added thereto. After 
heating the mixture at reflux for two hours, the solvent 

40 is distilled away under reduced pressure. The residue is 
extracted with 300 ml of ethyl acetate, washed with 
saturated aqueous sodium bicarbonate solution and satu- 
rated aqueous sodium chloride solution in order and 
dried over anhydrous sodium sulfate. 

45 The solvent is distilled away under reduced pressure 
and the resultant residue is purified by column chroma- 
tography on silica gel (eluent: hexanerethyl acetate:trie- 
thylamine= 10:10:1) to obtain 4.0 g of the desired prod- 

50 uct as a colorless oily matter. 
Cis form 

NMR (GDClo 5. ppm): 2.06-2.67(m, 4H). 2.16(s. 6H). 
3.46(s. 2H). 3.58(s, 3H), 5.08(bs. 2H), 5.69 (t, 1H, 
J=7Hz). 6.53-7.30(m. 7H) 
55 Trans form 

NMR (CDCI3, 6. ppm): 2.06-2.67(m, 4H), 2.16(s. 
6H). 3.46(s, 2H). 3.5S(s, 3H). 5.08(bs, 2H), 6.06 (t, 1H. 
J = 7Hz), 6.53-7.30(m. 7H) 

60 y EXAMPLE 10 

Methyl 

1 l-(4-dimethylaminobutylidene)-6,l l-dihydrodibenz[- 
b,e]oxepin-2-acetate (Compound 21) 

65 The desired product is obtained by substituting (4- 
dimethylaminobutyl)-triphenylphosphonium bromide 
hydrobromide for (3-dimeth\ laminoprop\i)-triphenyl- 
phosphonium bromide hydrobromide in Example 9. 


10 
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EXAMPLE 1 1 
Methyl 

1 l.(3-pyn-olidinopropylidene)-6.n-dihydrodibenz(- 
b.e)oxepin-2-acetate (Compound 23) 

The desired product is obtained by substituting (3- 
pyrrolidinopropyD-triphenylphosphonium bromide hy- 
drobromide. } hydrate for (3-dimethylaminopropylMn- 
phenylphosphonium bromide hydrobromide in Exam- 
ple 9. 

EXAMPLE 12 
Methyl 

3-[l l-(3-dimethylaminopropylidene)-6.1 1-dihy- 15 
drodibenz[b,e]oxepin-2-yl]-propionate (Compound 27) 

The desired product is obtained by substituting 3-(l 1- 
oxo-6.11-dihydrodibenz[b,e]oxepin-2-yl)-propionic acid 
for n-oxo-6Jl-dmydrodibenz[b,e]oxepin-2-acetic acid 
in Example 9. 

EXAMPLE 13 
Methyl 

1 l-(3-dimethylaminopropylidene)-6.11-dihydrodibenz[- 
b.e]oxepin-3-acetate (Compound 29) 
The desired product is obtained by substituting 11- 
oxo-6, ll-dihydrodibenz[b.e]oxepin-3-acetic acid for 
M -oxo-6. ll-dihydrodibenz[b.e]oxepin-2-acetic acid in 
Example 9. 30 
EXAMPLE 14 
Methyl 

1 l-(2-dimethylaminoethyl)imino-6.1 l-dihydrodibenz[- 

b.e]oxepin-2-acetate (Compound 36) 35 

In this example, 22.0 g of methyl 1 1 -oxo-6. 1 1-dihy- 
drodibenz[b.e]oxepin-2-acetate and 68.7 g of N,N-dime- 
thvlethylenediamine are dissolved in 700 ml of dried 
benzene. To the solution is dropwise added a solution of 
17.2 ml of titanium tetrachloride in 40 ml of dried ben- 
zene and the mixture is stirred at room temperature 
overnight. A saturated aqueous sodium bicarbonate 
solution is added thereto. After removing an insoluble 
solid by filtration, the filtrate is extracted with 500 ml of ^ 
ethylacetate, washed with saturated aqueous sodium 
bicarbonate solution and saturated aqueous sodium 
chloride solution in order, and dried over anhydrous 
sodium sulfate. The solvent is distilled away under re- 
duced pressure and the residue is purified by column 5Q 
chromatography on silica gel with ethylacetate/tne- 
thylamine (10/1) as an eluent to obtain 13.8 g of the 
desired product as a colorless oily matter. 
NMR (CDCb, ^ ppm): 2.14(s, 6H). 2.63(t, 2H, 
J = 6.9Hz). 5 <i 
3.5l(s, 2H). 3.58(s, 3H). 3.38-3.80 
(m, 2H), 5.04(bs. 2H). 6.56-7.60<m, 7H) 

IR (neat, cm" 1 ) 2950. 1740. 1630, 1305, 1015 
Mass spectrum (m/z): 352 (M~) 

EXAMPLE 15 60 

Methyl- 1 1 -(2-diethylaminoethyl)imino-6, 1 1 -dihy- 
drodibenz[b,e]oxepin-2-carboxylate (Compound 34) 

The desired product is obtained by substituting 
methyl 1 1 -oxo-6, 1 1 -dihydrodibenz[b,e]oxepin-2-car- 65 
boxvfate for methyl 11 -oxo-6, 1 l-dihydrodibenz[- 
b.e]oxepin-2-acetate in Example 14 as a colorless oily 
matter. 


40 

Mass spectrum (m/z): 366 (M~) for C22H26O3N: 
EXAMPLE 16 
Ethyl 

1 l-(2-diethylaminoethyI)imino-6.1 l-dihydrodibenz[- 
b,e]oxepin-2-acetate (Compound 38) 

The desired product is obtained by substituting N.N- 
diethylethylenediamine for N.N-dimethylethylenedia- 
mine in Example 14 as a colorless oily matter. 
Mass spectrum (m/z): 380 (M^) for C23H28O3N2 

EXAMPLE 17 
Methyl 

1 l-(3-dimethylaminopropyl)imino-6.1 1-dihy- 
drodibenz[b,e]oxepin-2-acetate (Compound 40) 

The desired product is obtained by substituting N.N- 
dimethylpropylenediamine for N,N-dimethyle- 
thylenediamine in Example 14 as a colorless oily matter- 
Mass spectrum (m/z): 366 (M + ) for C22H26O3N2 

EXAMPLE 18 

25 Methyl 

3-[ll-(2-dimethylaminoethyl)imino-6.1 1-dihy- 
drodibenz[b,e]oxepin-2-yl]-propionate (Compound 42) 

The desired product is obtained by substituting 3-(l 1- 
30 oxo-6.11-dihydrodibenz[b t e]oxepin-2-yI)-propionic acid 
for methyl 1 1 -oxo-6, 1 l-dihydrodibenz[b,e]oxepin- 
• 2-acetate in Example 16 as a colorless oily matter. 

Mass spectrum (m/z): 394 (M^) for C24H30O3N: 


10 


15 


20 


35 


45 


EXAMPLE 19 


Methyl 

2-[l l-(2-dimethylaminoeth\i)imino-6.1 1-dihy- 
drodibenz[b,e]oxepin-2-yl]-propionate (Compound 44) 

40 The desired product is obtained by substituting 2-(l 1- 
oxo-6,1 l-dihydrodibenz[b.e]oxepin-2-yl)-propionic acid 
for methyl 1 l-oxo-6,1 l-dihydrodibenz[b,e]oxepin- 
2-acetate in Example 14 as a colorless oily matter. 
Mass spectrum (m/z): 366 (M~) for C22H26O3N2 


EXAMPLE 20 


Methyl 

1 l-(2-dimethylaminoethyl)imino-6,l l-dihydrodibenz[- 
50 b,e]oxepin-3-acetate (Compound 46) 

The desired product is obtained by substituting 11- 
oxo-6, 1 1 -dihydrodibenz[b,e]oxepin-3-acetic acid for 
methyl 1 1 -oxo-6, 1 1 -dihydrodibenztb,e]oxepin-2-acetate 
55 in Example 14 as a colorless oily matter. 

Mass spectrum (m/z): 352 (M^) for C21H24O3N: 

EXAMPLE 21 
Methyl 

60 1 l-(3-dimethylaminopropyl)imino-6,l 1-dihy- 

drodibenz[b,e]oxepin-3-acetate (Compound 48) 

The desired product is obtained by substituting 11- 
oxo-6. 1 l-dihydrodibenz[b.e]oxepin-3-acetic acid for 
65 1 l-oxo-6.1 l-dihydrodibenz[b,e]oxepin-2-acetic acid in 
Example 17 as a colorless oily matter. 

Mass spectrum (m/z): 366 (M^) for C22H26O3N: 


15 
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EXAMPLE 22 
Methyl 

1 l-[2-(4-methylpiperazino)ethy]idene]-6.11-dihy- 
drodibenz[b.e]oxepin-2-carboxylate (Compound 10) 5 
In this example. 1.5 ml of 4-methylpiperazine and 0.37 
g of p-formaldehyde are dissolved in 100 ml of tetra- 
chloroethane. To the solution is dropwise a^ded 5 ml of 
trifluoroacetic acid. After stirring the mixture at 60° C. io 
for 2 hours, a solution obtained by dissolving 1.8 g of 
methyl 1 1 -methylene-^ 1 l-dihydrodibenz[b,e]oxepin-2- 
carboxylate in 30 ml of tetrachloroethane is dropwise 
added thereto and the mixture is stirred at 90° C for 3 
hours. 

The mixture is concentrated to dryness under re- 
duced pressure and aqueous 4N-hydrochloric acid solu- 
tion is added to the residue to adjust the pH to 1. After 
washing the solution with diethylether, aqueous 10N- q 
sodium hydroxide solution is added thereto to adjust the 
pH to 13. The mixture is extracted with 200 ml of meth- 
ylene chloride, washed with saturated aqueous sodium 
chloride solution and dried over anhydrous sodium 
sulfate. The solvent is distilled away under reduced 25 
pressure. The residue is purified by column chromatog- 
raphy on silica gel (eluent: hexaye:ethyl acetate:trie- 
thylamine = 5:5:0 to obtain 2.2 g of the desired product 
as a colorless oily matter. 

Cis form: NMR (CDCI3, $, ppm): 2.24(s, 3H). 2.45(s, 30 
8H). 2.94-3.32(m. 2H), 3.84(s. 3H). 5.22(bs, 2H). 5.85(t, 
1H, J = 6.8Hz). 6.66-8.07(m, 7H) 

Mass spectrum (m/z): 378 (M~) 

Trans form: NMR (CDCh. 6. ppm): 2.24(s. 3H). 
2.45(s. 8H). 2.94-3;32(m. 2H), 3.84<s. 3H), 5.22(bs, 2H). 35 
6.22(t. 1H. J = 6.8Hz) 

Mass spectrum (m/z): 378 (M~) 

EXAMPLE 23 

40 

Methyl w 

I l-(2-morpholinoethylidene)-6 t l l-dihydrodibenz[- 

b,e]oxepin-2-carboxylate (Compound 12) 

The desired product is obtained by substituting mor- 
pholine for 4-methylpiperazine in Example 22. 45 

EXAMPLE 24 

Methyl 

1 l-(2-thiomorpholinoethylidene)-6,l l-dihydrodibenz[- 

b.e]oxepin-2-carboxylate (Compound 14) 50 

The desired product is obtained by substituting thi- 
omorpholine for 4-methylpiperazine in Example 22. 

EXAMPLE 25 
Methyl 

II -(2~pyrrolidinoethylidene)-6, 1 1 -dihydrodibenz[- 

b.e]oxepin-2-carboxylate (Compound 16) 

The desired product is obtained by substituting pyr- 
rolidine for 4-methylpiperazine in Example 22. 

EXAMPLE 26 
Methyl 

1 l-(2-piperidinoethylidene)-6,l l-dihydrodibenz[- ^ 
b,e]oxepin-2-carboxylate (Compound 17) 
The desired product is obtained by substituting piper- 
idine for 4-methylpiperazine in Example 22. 


55 


10 
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EXAMPLE 27 
Methyl 

1 1 -[2-(4-methylpiperazino)ethylidene]-6. 1 1 -dihy- 
drodibenz[b.e]oxepin-2-acetate (Compound 25) 

The desired product is obtained by substituting 
methyl 1 l-methylene-6,1 l-dihydrodibenz[b,e]oxepin- 
2-acetate for methyl 1 l-methylene-6.1 l-dihydrodibenz[- 
b,e]oxepin-2-carboxylate in Example 27. 

EXAMPLE 28 
1 l-(3-Dimethylaminopropylidene)-6.1 1-dihy- 
drodibenz[b,e]oxepin-2-carboxy!ic acid (Compound 3) 

15 In this example, 26.1 g of methyl ll-(3-<iime- 
thylaminopropylidene)-6,l l-dihydrodibenz[b.e]oxepin- 
2-carboxylate is dissolved in a mixed solvent of 500 ml 
of methanol and 30 ml of water and 6.2 g of sodium 
hydroxide is added thereto. The mixture is heated at 
20 reflux for two hours. After allowing the mixture to 
stand for cooling, aqueous 4N-hydrochloric acid solu- 
tion is added thereto to adjust the pH to 7 and the mix- 
ture is concentrated under reduced pressure. The con- 
centrate is purified by column chromatography on high 
25 porous polymer (HP-20) (eluent: water:methanol = 1:2) 
to obtain 25.0 g of the desired product. 
Cis form white crystal 
Melting point: 162-164° C. 
NMR (DMSO-d 6 , 6, ppm): 2.28(s, 6H). 2.40-2.70(m, 
4H). 

5.20-5.40<broad. 2H), 5.72(t, 1H, J = 7.0Hz), 
6.85-7.90<m. 7H) 

IR (KBr disk, cm' 1 ) 3400, 1610. 1370. 1220, 1005 
Elemental analysis (%): as C20H21O3N.J H2O 


30 


35 


40 


45 



C 

H 

N 

Found: 

73.00 

6.67 

4.14 

Calculated 

72 93 

6.6? 

4.25 


Trans form white crystal 

Melting point: 242 e -244° C. 
NMR (DMSO-d 6 - 6. ppm) 2.25(s. 6H), 2.40-2.70(m, 
4H). 

5.20-5.40(broad. 2H), 6.09(t. 1H. J = 7.0Hz). 
6.78-7.90(m. 7H) 

IR (KBr disk, cm- 1 ) 3400. 1610. 1380. 1222. 1010 

Elemental analysis (9t): 


50 



C 

H 

N 

Found: 
Calculated: 

74.30 
74.28 

6.60 
6.55 

4.30 
4.30 
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EXAMPLES 29-34 
1 1 -(3-Diethylaminopropylidene)-6,l l-dihydrodibenz[- 
b,e]oxepin-2-carboxylic acid (Compound 5) 
^ 1 \ .(3-Pyrrolidinopropylidene)-6, 1 1 -dihydrodibenz[- 
b,e]oxepin-2-carboxylic acid (Compound 7) 
1 l-(4-Dimethylaminobutylidene)-6,l l-dihydrodibenz[- 

b t e]oxepin-2-carboxylic acid (Compound 9) 
1 l-[2-(4-Methylpiperazino)ethylidene]-6,l 1-dihy- 
65 drodibenz[b,e]oxepin-2-carboxylic acid (Compound 
11) 

1 l-(2-Morpholinoethylidene)-6.1 l-dihydrodibenz[- 
b,e]oxepin-2-carboxylic acid (Compound 13) 
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1 l-(2-Thiomorpholinoethy]idene>-6.n-dihydrodiben2[- 
b,e]oxepin-2-carboxyiic acid (Compound 15) 

These products are obtained by hydrolysis in the., 
same manner as in Example 28. - 


Compound 

Melting point 
CC-i 

Elementary analysts 
or Mass spectrum 

) 



5 

While solid 

Cis: Trans = 7:3 



10 


120-123 

AsC 2 :H; ? 0 3 N 




(Acetonemic) 

C_ 

H 





Found 75.10 

7. 11 

3.8? 




Calculated 75.19 

7.17 

3.99 


, 7 

Colorless amor- 

For C2:H:jCmN 





phous 

349 (M") 



15 


About 150 






(Decomposition) 





9 

White solid 

Cis: Trans = 9:1. dihydrate 




128-129 

As C 2 iH:iNOv2H:0 




(Water) 

C_ 

H 





Found 67.61 

7.03 

4.00 

20 



Calculated 67.54 

7.29 

3.7? 


11 

White solid 

Cis: Trans = 1 :9. dihydrate 




150-15? 

As C 2 -»H;4NCK2H:0 





(Water) 

C_ 

H 

N 




Found 65.98 

6.99 

6.95 




Calculated 65.98 

7.05 

7 00 

25 

13 

White solid 

Cis: Trans = 1 :9 





130-133 

As C-iH^iOjN 





(Toluene) 

C_ 

H 





Found 71.52 

6.11 

3.81 




Calculated 71. 7$ 

6.02 

3.93 


15 

Colorless 

As C:iH :i CnNS 



30 


amorphous 

367 (M-) 





About UO 






EXAMPLE 35 35 

1 l-(3-Dimethylaminopropylidene)-6.1 1-dihy- 
drodibenz[b,e]oxepin-2-acetic acid (Compound 20) 

The product is obtained by hydrolysis as in the same 

manner as in Example 28. 

Cis form white crystal 40 
Melting point: HS'-HO" C. (Isopropanol) 

NMR (DMSO-oV 6, ppm): 2.16<s. 6H). 2.30-2.60<m. 

4H). 

4.04(s, 2H). 5.115(bs. 2H). 5.69(t. 1H. J = 7Hz). 
6.73-7.40<m. 7H) 45 

Ir (KBr disk, cm" 1 ): 3400. 1580. 1225. 1005 

Mass spectrum (m/z): 337 (M~) 

Elementary analysis {9c): as C2iH;?OiN.monohy- 
drate 

50 



C 

H 

N 

Found 

70.77 

7.36 

3.74 

Calculated 

70.96 

7.09 

3.9a 


55 

Trans form white crystal 

Melting point: 158"-160 e C. (Acetonitrile) 

NMR (DMSO-do, 8. ppm): 2.05(s. 6H). 2.30-2.60<m. 
4H), 4.04(s, 2H), 5.15(bs, 2H). 6.06(t, 1H, J = 7Hz). 
6.73-7.40(m, 7H) 60 

IR (neat, cm" 1 ): 3380, 1575, 1220, 1005 

Mass spectrum (m/z): 337 (M - ) 

Elementary analysis (9c): as C2iH23ChN.monohy- 
drate 

65 


CHS 


Found 


71.00 


6.66 


3.92 


44 

-continued 


Calculated 


70.9t> 


7.CN 


EXAMPLES 36-39 
1 1 -(4-Dimethv laminobutylidene)-6. 11 -dihydrodibenzf- 
b,e]oxepin-2-acetic acid (Compound 22) 
10 1 l-(3-PyrroIidinopropylidene)-6.1 l-dihydrodibenz[- 
b,e]oxepin-2-acetic acid (Compound 24) 
1 l-[2-(4-Methylpiperazino)ethyHdene]-6,n-dihy- 
drodibenz[b,e]oxepin-2-acetic acid (Compound 26) 
15 3-[l l-(3-Dimethylaminopropylidene)-6.1 1-dihy- 

drodibenz[b,e]oxepin-2-yl]-propionic acid (Com- 
pound 28) 

These products are obtained by hydrolysis in the 
20 same manner as in Example 35. The physicochemica! 
properties are shown in Table 9. 


TABLE 9 


25 


Compound 

Melting point 
CO 

Elementary analysis ( 

«7) 


22 

White solid 

Cis: Trans = 92:8 




206- :o<? 

as C::H:jO>N 




(Isopropanol) 

c_ 

H 




Found 75.20 

7.28 

4.02 



Calculated 75.19 

7.17 

3.99 

26 

White solid 

Cis. Trans = 1 :9 




200-209 

as C-^cOjN 




(Isopropanol) 

C_ 

H 




Found 75.19 

7.17 

3.99 



Calculated 75.15 

7.28 

3.96 


35 

Compound 28 
Cis form white crystal 

Melting point: 136'- 138* C (Isopropylether) 
40 NMR (DMSO-d 6 . 6. ppm): 2.32(m. 2H). 2.38(s. 6H), 
2.44-2.56(m, 2H). 2.73(m. 4H), 5.15(bs. 2H). 
5.5CXm. 1H). 6.7-7.4(m. 7H) 

IR (KBr disk, cm" 1 ): 3380, 1645 
Mass spectrum (m/z): 351 (M~) 
45 Elementary analysis (9c): as C22H25NO3 


c H N 


Found 74.83 7.31 3.97 
50 Calculated 75.19 7.17 3_99 


Trans form white crystal 

Melting point: 148°- 149° C (Acetonitrile) 

NMR (DMSO-d 6 , 6, ppm): 2.05(s, 6H), 2.24(m, 2H), 
2.35(m. 2H), 2.47(t, 2H, J = 7.5Hz), 2.72(t, 2H, 
J = 7.5Hz). 4.80-5.50(broad, 2H), 5.99(t, 1H, J = 7.1Hz), 
6.6-7. 5(m, 7H) 

IR (KBr disk, cm" 1 ): 3380. 1700 

Mass spectrum: 351 (M*^) 

Elementary analysis as C22H25NO3.I/5 hydrate 


65 



C 

H 

N 

Found 

74.5? 

7.20 

4.32 

Calculated 

74 42 

7.21 

3.95 


45 


EXAMPLE 40 
1 l-(2-Dimethyiaminoeihy!)imino-6.11-dihydrodiben2[- 
b,e]oxepin-2-acetic acid (Compound 37) 

The desired product is obtained as a 8:92 mixture of 
cin-form and anti-form by hydrolysis in the same man- 
ner as in Example 27. 

White crystal 

Melting point: 174*-176* C. (as i hydrate) 
NMR (DMSO-d 6 , 5, ppm): 2.07(s, 6H). 2.30-2. 80(m. 
4H). 

3.47(s. 2H), 4.90-5.30(broad, 2H), 6.74-7.62 
(m. 7H) 

IR (KBr disk, cm->): 3350, 1575, 1370, 1010 
Elementary analysis (%): as CjoffeNjOa.i hydrate 


c h N 


Found 69.47 6.77 8.06 

Calculated 69.14 • 6.67 8.06 


EXAMPLES 41-47 

1 1 -(2-Diethylaminoethy1)imino-6, 1 1 -dihydrodibenzf- 2 5 
b.e]oxepin-2-carboxylic acid (Compound 35) 

1 l-(2-Diethylaminoethyl)imino-6,l l-dihydrodibenz[- 
b,eJoxepin-2-acetic acid (Compound 39) 

1 l-(3-Dimethylaminopropyl)imino-6.1 1-dihy- 
drodibenz[b,e]oxepin-2-acetic acid (Compound 41) 3Q 

3-[l l-(2-Diethylaminoethyl)imino-6,l l-dihydrodibenz[- 
b,e)oxepin-2-yl]-propionic acid (Compound 43) 

2-[l l-(2-Dimetfiyiaminoethyl)imino-6,l 1-dihy- 

drodibenz[b.e]oxepin-2-yl]-propionic acid (Com- 
pound 45) 35 

1 1-(2-Dimethylaminoethyl)iminb-6,l l-dihydrodibenz[- 
b,e]oxepin-3-acetic acid (Compound 47) 

1 l-(3-Dimethylaminopropyl)imino-6,l l-dihy- 
drodibenz[b.e]oxepin-3-acetic acid (Compound 49) 
The desired compounds are obtained by hydrolysis in ^ 

the same manner as in Example 40. The physicochemi- 

cat properties are shown in Table 10. 


TABLE 10 


Elementary analysis (*/<-) 
or Mass spectrum 


Compound 


Melting point 
CC.l 


45 


50 


5? 


60 


35 


39 


43 
45 


White soiid 

19&-200 

(Isopropyl 

ether) 

White solid 
161-162 
(Ethyl acetate) 


White solid 

171-173 

(lsopropanol) 


Colorless Otly 

White solid 

132-135 

fWater) 


White solid 
194-195 

( Decom posi t ion ) 
(Methanol) 


Cin: Ann = 1:1 
as C-iH^ChN: 

C_ 

Found 71.66 
Calculated 71.57 
Ami: 98<T* 
as C;:H: 6 ChN: 

C_ 

Found 72.25 
Calculated 72.11 
Anti: 97<T* 
as C21H24O3N: 

C_ 

Found 71.35 
Calculated 71.57 
as CnH;pChN: 
380 (M-) 
Anti > 959c 
as C21H24O3N2 

C_ 

Found 71.39 
Calculated 71.57 
Ami > 95*w- 
as C20H22O3N: 

C_ 

Found 70.87 
Calculated 70.98 


H 

6.90 
6.86 


H 

7.24 


H 

6.92 
6.86 


H 

6.99 
6.86 


H 

6.80 
6.55 


7.82 
7.95 


7.58 
7.64 . 


7.69 


7.91 
7.95 


7.93 
S.28 


65 


46 

TABLE 10-continued 


5 


Compound 

Melting point 

rc> 

Elementary analysis i 
or Mass spectrum 



49 

White solid 

Anti > 95Tr 




174-175 

as C ; |H-»jO;N- 




( Decomposi i ion i 

~c_ 

H 

N_ 


(Isopropanol) 

Found 71.42 

7.0? 

8.06 



Calculated "1.57 

6.86 

7.95 


10 

EXAMPLE 48 
Methyl 

1 I-(3-dimethylaminopropyl)-6,l I-dihydrodibenz[- 
15 b.e]oxepin-2-carboxylate (Compound 50) Process A: 
1 l-Hydroxy-2-(4,4-dimethyl-2-oxazoline-2-yl)-6, 1 1- 
dihydrodibenz[b,e]oxepin 

In this process, 2.40 g of 1 l-oxo-2-(4,4-dimethyl-2- 
oxazoline-2-yl)-6, 1 l-dihydrodibenz[b t e]oxepin is dis- 
20 solved in 100 ml of methanol and 0.3 g of sodium boro- 
hydride is added thereto. After stirring the mixture at 
room temperature for 30 minutes, the solvent is distilled 
. away under reduced pressure. The residue is extracted 
with 200 ml of methylene chloride, washed with satu- 
25 rated aqueous sodium bicarbonate solution and satu- 
rated aqueous sodium chloride solution in order, and 
dried over anhydrous sodium sulfate and the solvent is 
distilled away under reduced pressure. The residue is 
recrystallized from toluene to obtain 2.06 g of the de- 
30 sired product as a white solid. 
Melting point: 20P-203* C 

Process B: 

1 I-(3-Dimethylaminopropyl)-2-[4.4-dimethyl-2-oxazo- 
55 line-2-yl)-6, 1 1 -dihydrodibenz[b,e]oxepin 

In this process, 1.90 g of 1 l-hydroxy-2-(4,4-dimethyl- 
2-oxazoline-2-yl)-6.I l-dihydrodibenz[b.e]oxepin is dis- 
solved in 30 ml of methylene chloride and 0.7 ml of 
thionyl chloride is added thereto under ice-cooling. 

40 After stirring the mixture at room temperature for one 
hour, the solvent is distilled away under reduced pres- 
sure to obtain a crude product of 1 l-chloro-2-(4,4- 
dimethyl-2-oxazoline-2-yl)-6,l l-dihydrodibenz[b,e]oxe- 
pin. The crude product as such is dissolved in 10 ml of 

45 tetrahydrofuran without purification. 

To the solution is dropwise added under a nitrogen 
atmosphere 3-dimethylaminopropyl magnesium chlo- 
ride obtained in the same manner as in Process C of 
Example 1 until the raw material is used up. The reac- 

50 tion mixture is extracted with 100 ml of methylene chlo- 
ride, washed with saturated aqueous sodium bicarbon- 
ate solution and saturated aqueous sodium chloride 
solution in order and dried over anhydrous sodium 
sulfate, and the solvent is distilled away under reduced 

55 pressure. The residue is purified by column chromatog- 
raphy on silica gel (eluent: hexane:ethyl acetate:trie- 
thylamine= 10:10:1) to obtain 0.06 g of the desired 
product as a colorless oily matter. 

Mass spectrum (m/z): 378 (M~) for C24H30O2N 

60 Process C: Methyl 

1 l-(3-dimethylaminopropyl)-6,l l-dihydrodibenz[- 
b 1 e]oxepin-2-carboxylate 

In this process, 60 mg of ll-(3-dimethylamino- 
65 propyl)-2-(4,4-dimeihyl-2-oxazoline-2-yl)-6 t l 1-dihy- 
drodibenz[b,e]oxepin is dissolved in a mixed solvent of 
20 ml of water and 20 ml of dioxane and 10 mg of p-tol- 
uenesulfonic acid is added thereto. After heating the 


47 

mixture at reflux for 3 hours, the mixture is concen- 
trated under reduced pressure. The concentrate is ex- 
tracted with 100 ml of ethyl acetaie. washed with satu- 
rated aqueous sodium bicarbonate solution and satu- 
rated aqueous sodium chloride solution in order and 5 
dried over anhydrous sodium sulfate, and the solvent is 
distilled away under reduced pressure. The residue is 
dissolved in a mixed solution of 30 ml of methanol and 
10 ml of aqueous IN-sodium hydroxide solution and the 10 
mixture is heated at reflux for 2 hours. After allowing 
the mixture to stand for cooling, the pH of the mixture 
is adjusted to 5.4 with aqueous 4N-hydrochloric acid 
solution. 

The solvent is distilled away under reduced pressure 15 
and the residue is redissolved in 50 ml of methanol. 
After adding 10 mg of p-toluenesulfonic acid thereto, 
the mixture is heated at reflux for 3 hours and concen- 
trated under reduced pressure. The residue is extracted 2Q 
with 100 ml of ethyl acetate, washed with saturated 
aqueous sodium bicarbonate solution and saturated 
aqueous sodium chloride solution in order and dried 
over anhydrous sodium sulfate and the solvent is dis- 
tilled away under reduced pressure. The residue is de- 25 
veloped on 3 sheets of preparative TLC (20 cm X 20 cm 
X0.25 mm) with a mixed solvent (eluent: hexane:ethyl 
acetate:triethylamine = 10:10:2). The band at Ry=0.47 is 
collected, and extracted with methylene chloride and 
the solvent is distilled away under reduced pressure to 30 
obtain 5.3 mg of the desired product as a colorless oily 
matter. 

NMR (CDCh. 6, ppm): 1.20-1.40(m. 1H), 1.60-1.80 
(m, 2H). 2.18(m, 2H), 2.56(s, 6H), 2.74(dd. 2H. ^ 
J = 6.6Hz and 9.5Hz), 3.90(s, 3H), 5.00 and 5.59 
(ABq. 2H. J = 14.2Hz). 6.96-7.88(m. 7H) 

Mass spectrum (m/z): 325 (M~) for C20H23O3N 
IR (neat, v, cm-'): 3400, 1710, 1610. 1110 
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EXAMPLE 49 

£ Fumarate .1/5 hydrate of Compound 3 (Compound 

5 3*) 

In this example, 3.95 g of 1 1 -(3-dimethylamino- 4S 
propylidene)-6.1 l-dihydrodibenz[b,e]oxepin-2-carboxy- 
lic acid (Compound 3) is dissolved in 100 ml of acetone 
and 1.42 g of fumaric acid is added thereto. The mixture 
is stirred at room temperature. The deposited crystals 
are recovered by filtration and recrystallized from iso- 50 
propanol to obtain 4.15 g of the desired product as a 
white solid. 

Melting point: 253*-254* C. 

Isomer purity: Trans form 999c (measured by HPLC) 
Elementary analysis (<£): as C2qH2|N03.£C4H4. 1/5- 55 
H 2 0 


60 

Found 6S.74 6.35 3.61 

Calculated 68.6.' 6.13 3.64 


EXAMPLES 50-59 

65 

The products identified in Table 11, the physico- 
chemical properties of which are shown in Table 12 are 
obtained in the same manner as in Example 49. 
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TABLE 1 1 


Compound 

No. 


10 


15 


20 


5' Monofumarate • 1/3 hydrate 

of Compound 5 
T Monofumarate • monohydrate 
of Compound 7 
II ' Difumaraic • 1/2 hydrate of 

Compound 1 1 
13* 1/2 Fumarate ■ 1/2 hydrate 

of Compound 1 3 
IS' Monofumarate of 

Compound 15 
20' Monofumarate • 3/2 hydrate 

of Compound 20 
26' Monofumarate • 2/3 hydrate 

of Compound 26 
28' Monofumarate - 1/2 hydrate 

of Compound 28 
31* 1/2 Fumarate - monohydrate of 

Compound 31 
33' Monofumarate of 
Compound 3? 


(Cis form 99%) 
(Cis form 70% ) 
(Trans form 100%) 
(Trans form 93% ) 
(Trans form 100%) 
(Trans form 95% ) 
(Trans form 88%) 
(Trans form 63%) 
(Trans form 95% ) 
(Cis form 100%) 
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30 


35 


40 


45 


50 


55 


60 
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TABLE 12 


Melting point 


Compound 

re.) 

Elementary analysts (% ) 


5' 

White solid 

as C 2(> H 2 q07N.1/3H:0 



100 

c_ 

H 



(Decomposition) ; 

Found 66.03 

6.31 

' 2.96 


(Isopropylether) 

Calculated 66.14 

6.55 

3.14 


White soltd 

as C: 6 H:t0 7 n h : o 




vague owing to 

c_ 

H 

N. 


absorption of 

Found 64.32 

6.11 

2.66 


moisture 

Calculated 64.59 

6.05 

2.90 

1 r 

White solid 

as C5oH3:OnN:.i/2H20 



266-268 

C_ 

H 



(Isopropanol) 

Found 59.55 

5.44 

4.53 



Calculated 59.50 

5.49 

4.63 

13" 

White solid 

as CmH;j06N 1/2H;0 



232-235 

C_ 

H 

N 


(Decomposition) 

Found 66.63 

5.83 

3.44 


(Isopropanol) 

Calculated 66.?2 

5.85 

3.44 

15" 

White solid 

as Cj5H 2 ;07NS 




250-254 

C_ 

H 



(Isopropanol) 

Found 64.21 

5.59 

3.73 



Calculated 64.2} 

5.39 

3.99 

20' 

White solid 

as C:?H: 7 O-jN.3/2H:0 



135-138 

C_ 

H 



(Isopropyl 

Found , 62.55 

6.12 

2.77 


ether) 

Calculated 62.49 

6.29 

2.91 

26' 

White solid 

as C 2 -rHjo07N2.2/3H 2 0 



108-110 

C_ 

H 



(Isopropanol) 

Found 64.15 

6.47 

5.24 



Calculated 64 02 

6.24 

5.53 

28' 1 

White amorphous 

as C26H29NO7 




vague owing to 

C_ 

H 



absorption of 

Found 66.58 

6.61 

2.82 


moisture 

Calculated 66.80 

6.25 

3.00 

31* 

White solid 

as Ci^HitCuN H2O 




vague owing to 

C_ 

H 

?s 


absorption of 

Found 65.53 

6.81 

2.96 


moisTvre 

Calculated 65.39 

6.92 

3.32 


(Petroleum 





ether) 




33' 

White solid 

as C:6Hji0 6 N 




146 

C_ 

H 

N_ 


(Acetone) 

Found 68.S1 

7.16 

3.22 



Calculated 68. So 

6.89 

3.09 
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EXAMPLE 60 

Monosodium salt.monohydraie of Compound 35 
(Compound 35') 

In this example. 1.00 g of 1 l-(2-diethylaminoethyl- 5 
)imino-6.1 l-dihydrodibenz[b.e]oxepin-2-carboxyIic acid 
(Compound 35) is dissolved in 100 ml of methanol and 
5.5 ml of 28% sodium methoxide methanol solution is 
added thereto. After stirring the mixture tor one hour, 1Q 
the solvent is distilled away under reduced pressure. 
The residue is triturated by adding isopropylether and is 
recovered by filtration to obtain 0.98 g of the desired 
product as a white solid. 

Melting point: vague owing to absorption of moisture 15 

Ratio of isomer: Cin:Anti= 1:1 

Elementary analysis: as C2iH2504N2Na.H20 


— — 20 

Found 64.23 6.62 7.01 

Calculated 64.2 7 6.68 7.14 


EXAMPLES 61 and 62 

The same procedures as in Example 60 are repeated 
to obtain the products identified in Table 13, the physi- 
cochemical properties of which are shown in Table 14. 
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TABLE 13 


30 


35 


40 


45 


50 


55 


60 


Compound 
No. 


43' 
45* 


Sodium salt of 
Compound 43 
Sodium salt • 
monohydraie of 
Compound 45 


(Ami form I 
(Ami form 99r e ) 


Melting point 
CO 


Elementary analysis (<Tr> 


43" While solid as C;>H;<hN:Na 


vague owing to C 

H N 

absorption of Found 66.46 

7.00 6.88 

moisture Calculated 68.64 

6.76 6.06 

45" White solid as C:iH:jO?N:Na.H 


140-145 C_ 

H N 

(lsopropyl Found 64.11 

6.57 6 0<) 

etheri Calculated M.2* 

6.4: M4 

EXAMPLE 65 


Tablet 


A tablet comprising the fojlo,wing components is 

prepared in a conventional manner. 


Trans- 1 l*<3-dimethylaminopropylidene)-6.1 1- 

30 mg 

dihydrodibenz[b,e}oxepin-2-carboxylic acid • 


1/2 fumarate • 1/5 hydrate (Compound 3 ): 


Lactose: 

60 mg 

Potato starch: 

30 mg 

Polyvinyl alcohol: 

2 mg 

Magnesium stearate: 

1 mg 

Tar pigment: 

q.s. 


EXAMPLE 64 

65 

Powder 

A powder comprising the following components is 
prepared in a conventional manner. 


50 


Trans- 1 M3-dimethvIamtnopropylidenei-6. 1 1- 30 mg 

dihydrodibenz[b.e]oxepin-2-acefic acid • 

monofumaraie - 3/2 hydrate (Compound 20*): 

Lactose: 270 me 


EXAMPLE 65 

, 0 Syrup 

A syrup comprising the following components is 
prepared in a conventional manner. 


lM2-dimcihy"aminoethylHmino-6.1 1-dihydro- 300 mg 

dibenz[b.e]oxepm- 2 -acetic acid 
(Compound 37): 

Purified sucrose: 40 g 

Methyl p-oxybenzoate: 40 mg 

Propyl p-oxybenzoaic 10 mg 

Strawberry flavor: 0.1 cc 

Water is added to the above components 
until the total valume becomes 100 cc 


20 


EXAMPLE 66 

25 

Methyl 

1 l-(3-morpholinopropylidene)-6.1 l-dihydrodibenz[- 
b,e]oxepin-2-carboxylate (Compound 55) 

The desired product is obtained by substituting (3- 
30 morpholinopropyD-triphenylphosphqnium bromide 
hydrobromide for (3-dimethylaminopropyl)-triphenyl- 
phosphonium bromide hydrobromide in Example 5 as a 
colorless oily matter. 

Mass spectrum (m/z): 379 (M+) for C23H2^C>4N 

35 

EXAMPLE 67 
Methyl 

1 l-(3-thiomorpholinopropylidene)-6,l I-dihy- 
drodibenz[b,e]oxepin-2-carboxvlate (Compound 57) 

40 

The desired product is obtained by substituting (3-thi- 
omorpholinopropyD-triphenylphosphonium bromide 
hydrobromide for (3-dimethylaminopropyl)-triphenyl- 
phosphonium bromide hydrobromide in Example 5 as a 
45 colorless oily matter. 

Mass spectrum (m/z): 395 (M*) for C23H25O3NS 

EXAMPLE 68 
Methyl 

50 trans-3-[l l-(3-dimethyJaminopropylidene)-6,l 1-dihy- 
drodibenz[b.e]oxepin-2-yl]-acrylate (Compound 59) 

The desired product is obtained by substituting trans- 
3-(l 1 -oxo-6,1 i-dihydrodibenz[b,e]oxepin-2-yl)-acrylic 
acid for 1 l-oxo-6,1 l-dihydrodibenz[b,e]oxepin-2-acetic 
55 acid in Example 9 as a colorless oily matter. 

Mass spectrum (m/z): 363 (M + ) for C23H25O3N 

EXAMPLE 69 

60 Methyl 

1 l-(3-methylaminopropylidene)-6,l l-dihydrodibenz[- 
b,e]oxepin-2-acetate (Compound 61) 

The desired product is obtained by substituting (3- 
methylaminopropyl Mriphenylphosphonium bromide 
65 hydrobromide for (3-dimethylaminopropyl)-triphenyl- 
phosphonium bromide hydrobromide in Example 9 as a 
colorless oily matter. 

Mass spectrum (m/z): 337 (M~) for C2iH:30;N 
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EXAMPLE 70 
Methyl 

ll-(3-aminopropylidene)-6.1 l-dihydrodibenz[b.e]oxe- 
pin-2-acetate (Compound 63) 

The desired product is obtained by substituting (3- 
aminopropyl)-triphenylphosphonium bromide hydro- 
bromide for (3-dimethyIaminopropyl)-triphenylphos- 
phonium bromide hydrobromide in Example 9 as a 
colorless oily matter. 

Mass spectrum (m/z): 323 (M-) for C20H21O3N 

EXAMPLES 71-75 


10 


15 


20 


30 


1 l-(3-Morpholinopropylidene)-6.1 l-dihydrodibenz[- 
b,e]-oxepin-2-carboxylic acid (Compound 56) 

1 l-(3-Thiomorpholinopropylidene)-6.1 1-dihy- 
drodibenz[b,e]oxepin-2-carboxylic acid (Compound 
58) 

Trans-3-[l l-(3-dimethylaminopropyIidene)-6.1 1-dihy- 
drodibenz[b,e]oxepin-2-yl]-acrylic acid (Compound 
60) 

1 l-(3-MethyIaminopropylidene)-6,l l-dihydrodibenz[- 25 

b,e]oxepin-2-acetic acid (Compound 62) 
1 l-(3-Aminopropylidene)-6, 1 1-dihydrodibenz[b.e]-oxe- 

pin-2-acetic acid (Compound 64) 

The same hydrolysis procedures as in Example 28 are 
repeated to obtain the desired products, the physico- 
chemical properties of which are shown in Table 15. 

TABLE 15 

35 


40 


45 


50 


Compound 

Melting point 

rc.\ 

Elementary analysis (Cf ) 
or Mass spectrum 


56 

White solid 

Cis form 87 



150-131 

as C;;H:.*O 4 N.C;H?0 



(Decom position) 

<L H 



(Isopropanol ) 

Found/ 70.65 7.34 

3.27 



Calculated 70.5" 7.34 

3:9 

58 

White solid 

Cis form 87<T f 1/2 hydrate ' 



201-205 

as C;;H;iO;NS l/2H:0 



(IsopropanoH 

C_ H 

N 



Found 67.60 6.03 

3.36 



Calculated 6*.e>~ 6.20 

3.59 

60 

Colorless oily 

394 (M* | for C; : H;jO*N 



matter 



62 

Whne solid 

Cis form lOO^c 



55 


60 


65 



5 


10 
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TABLE 15-continued 




Melting point 

Elementary analysis < 



Compound 

CO 

or Mass spectrum 




230-238 

as C2oH;i03N 




(Water) 

C_ 

H 

N. 



Found 74.01 

6.60 

4.01 



Calculated 74.2$ 

6.55 

4.33 

64 

White solid 

Cis form I00Q 



250 

as Ct9Hi«0?X 

H 



(Decom position) 

C_ 

N_ 


(Water) 

Found 73.57 

6.38 

4.44 


Calculated 73.77 

6.19 

4.53 


EXAMPLE 76 
15 Cis form of monofumarate of Compound, 60 (Com- 
pound 60') is obtained in the same manner as in Example 
49 as a white solid. 

Melting point: 176'- 178° C. (Isopropanol) 
20 Elementary analysis {9c). as C26H27O7N 


25 



C 

H 

N 

Found 
Calculated 

67.09 
67.09 

5.97 
5.85 

2.89 
3.01 


What is claimed is: 

1. A dibenz[b,e]oxepin compound in cis form having 
the formula 

30 


35 



and pharmaceutically acceptable salts thereof 
■*0 2. A compound according to claim 1. wherein said 
salt is selected from the group consisting of acid addi- 
tion salt, metal salt, ammonium salt, organic amine addi- 
tion salt, and amino acid addition salt. 

3. A pharmaceutical composition comprising a phar- 
4 * maceutical carrier and as an active ingredient, an effec- 
tive amount of a dibenz[b.e]oxepin compound defined 
in claim 1. 

***** 

50 K ^ 


55 


60 
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